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2.  

SUMMARY OF HIGHLIGHTS 

1. WESRAC completes 9% months of a c t u a l  opera t ion  with tape .  (p.7) 

2. The NASA Program Review of  WESRAC a c t i v i t i e s  was e f f e c t i v e  and use fu l .  

I t  i nd ica t ed  t h a t  WESRAC has e s t ab l i shed  a s t rong  foundation. (p.33) 

\ 
1 

3 .  Yardst icks  f o r  success  of a Regional Technology Dissemination Center 

(RDC) a r e  d i f f i c u l t  t o  e s t a b l i s h .  Some cons idera t ions  a re :  

a. 
b .  

d .  
e .  
f .  
g -  
h .  

C .  

number of c l i e n t s  
d o l l a r  va lue  of the  s e r v i c e  t o  c l i e n t s  
s e l f - s u f f i c i e n k y  a t  a minimum $250,000 gross  income l e v e l  
u s e r  opinion on a sub jec t ive  b a s i s  
t e s t imon ia l s  
renewals 
quan t i ty  of ma te r i a l  d i s t r i b u t e d  
number of i d e n t i f i a b l e  technology t r a n s f e r s .  

A broader ya rds t i ck  must be an appra i sa l  of t he  va lue  t o  the  economy 

%from educat ing indus t ry  t o  avoid dup l i ca t ion  of e f f o r t  by e f f e c t i v e  use 

of l a rge  information banks. (pp.35-37) 

4. 

5. 

6. 

7. 

Companies do not  l i n e  up t o  r ece ive  technology from the  NASA f i l e .  (p.35) 

Marketing e f f o r t s  have been l a rge .  (pp.18-22) 

a .  over 500 organiza t ions  received personal  ind iv idua l  c a l l s  
b .  over 3,000 d i r e c t  mail contac ts  were made 
c. newspaper adve r t i s ing  was used 
d .  
e. 

numerous a r t i c l e s  appeared as news o r  information 
r ad io  and two TV programs were used.  
syndicated half-hour  which appeared throughout t h e  West and i n  
o the r  p a r t s  of  t he  United S t a t e s . )  

(One TV program was a 

Newspaper a d v e r t i s i n g  i s  successfu l  i n  t h e  Nest and produced 125 leads 

a t  modest c o s t .  (pp.20-21) 

Education of companies t o  u t i l i z e  technology and what someone e l s e - h a s  

a l r eady  done a s  p a r t  of t h e i r  r egu la r  way of doing business  takes  a 

major share  of NASA RDC Marketing d o l l a r s .  (p.37) 
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8. About 6% of prospects  receiving personal calls become c l i e n t s .  (p. 261 

9. C l i e n t s  at  February 1 numbered 29. (p.26) 

10. NASA con t rac to r s  are l o g i c a l  candidates f o r  RDC se rv ice  i n  connection 

with commercial phases of t h e i r  business .  (p.18) 

11. The WESRAC product i s  se rv ice :  e f f i c i e n t  access  t o  t h e  NASA computerized 

bank v i a  r e t rospec t ive  and cur ren t  awareness searches.  Personal 

service by s p e c i a l i s t  i s  emphasized. (p.15) 

12 .  Fees f o r  WESRAC se rv ice  ranged from $120 t o  $190 f o r  r e t rospec t ive  

searches and $350 t o  $400 f o r  annual monthly progress  searches (currenr 

awareness type) .  Unit p r i c e  depends on s i ze  of annual c l i e n t  commit- 

ment from $1,000 t o  $5,000. (p.16) 

13. C l i e n t  use  of WESRAC se rv ices  even a f t e r  pziying f o r  it needs grea? 

a t t e n t i o n .  

Monthly status-of-work r epor t s  t o  c l i e n t s  remind them of se rv i ce  ava i l -  

a b i l i t y ,  (p.  29) 

A c l i e n t  manual f o r  use of WESRAC se rv ices  is being d e v e l q e d .  

14. Or ig ina l  organiza t ion  design with th ree  departments (Marketing, Engineer- 

ing,  Information) proves s a t i s f a c t o r y .  (p.10) 

15. S t a f f  reaches 30. Two-thirds continue t o  be par t - t ime’s tudents  o r  faculzy.  

(pp .10 - 1 1) 

16. Univers i ty  r e l a t i o n s h i p  i s  va luable  t o  both t h e  Universi ty  and t h e  1\1,4,SA 

Regional Dissemination Center.  (p.14) 

17. Engineering and s c i e n t i f i c  graduate s tudents  prove t o  be b e s t  source f o r  

s p e c i a l i s t s  t o  support  WESRAC se rv ice .  (p.28) 
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18. Rart-time personnel as a major source of staff  provides v a r i e t y  and 

helps education but  requi res  continuous t r a i n i n g  and WESRAC i s  not t h e i r  

major commitment. (p.11) 

19. Short  one-year f i n a n c i a l  support  con t r ac t s  t o  s t a r t  a permanent 

"business", such a s  an RDC i s  intended t o  be,  c r e a t e  problems i n  

securing and holding competent personilel, (pp. 10-11) 

20. The WESRAC computer search program i s  normally conducted on t h e  I B M  1401. 

However, t h i s  program has b.een t e s t e d  and works a l s o  on t h e  IBM 360-40. 

(P. 31) 

21.  Computer search  time has been reduced t o  one-fourth the  t i m e  required 

a t  beginning of year .  (p.31) 

22. ACORDD, an organiza t ion  of a l l  NASA RDC centers  i n  t h e  United S t a t e s  

f o r  mutual support ,  was joined by WESlUC. (p.34) 
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INTRODUCTION 

This report assembles the pertinent results from the first year of oper- 

ation by the Western Research Application Center, a Regional Dissemination 

Center f o r  NASA technology, which was organized at the University of Southern 

California as part of the Graduate School of Business Administration and under 

the administrative control of the Business School's Research Institute f o r  

Business and Economics. It also reports ideas, problems, and suggestions 

which have been generated as a result of the experience gained during this 

period. 

It should be noted that effective service could not actually be offered 

to industry until April 15, 1967. It was not until this date that the NASA 
. file and computer index were available for use. While prior months were 

used f o r  planning, assembling equipment, securing space, and f o r  limited 

hiring, uncertain start-up dates precluded the sale of services on a "when 

available" basis. Further, staff could not be employed extensively until 

initial financing had been assured. 

the contract f o r  NASA support was signed. 

This was achieved on February 15, when 

, 

This annual report, in addition to background, development, and opera- 

tional information, will also provide some idea of goals, problems, and 

planning. 



a .  

DEVELOPMENT OF WESRAC 

WESRAC, the acronym for Western Research Application Center, was established 

with funds from the National Aeronautics and Space Administration (NASA) at 

the University as 'part of the Graduate School of Business Administration 

through the efforts of the Dean of the School, Robert K. Dockson, and his 
i 

Director of Research Institute for Business and Economics, Joseph W. Ehrenreich. 

Its establishment followed a preliminary feasibility study completed August 15, 

1966. This study outlined the market in the West for technology, such as that 

accumulated in the NASA computerized file, and measured the degree of accep- 

tance efficient access to this technology file would receive from industry 

in this area. "his survey reflected a strong favorable reaction from Seattle 

to San Diego. A representative sample of industry not only felt that having 

such a technology dissemination center was i: good idca on a general basis, but 

most respondents stated that their own companies would buy the service. 

In addition to these results, an analysis of the type and number of busi- 

nesses in the West, compared to other areas in the United States where simi- 

lar centers had been established, gave strong indications that NASA material 

was needed and that a center which required sufficient financial support from 

industry to cover expenses of operation would be successful. 

Preliminary development of WESRAC was undertaken with the remnants of  

the staff Prevj-WslY utilized to make the feasibilitystudy. They were car- 

ried over and supported during the gap in time between the end of the feas- 

ibility study contract and the beginning of the WESRAC operational contract. 

One man was added, a Marketing Manager, and during the several months pTior 

to our beginning operational date (April 15th) and our financially secure 
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d a t e  (February 15th) , h i s  main job  was: 

1 .  
2. 
3 .  
4. 

S p e c i f i c  i d e n t i f i c a t i o n  of  p o t e n t i a l  c l i e n t s  
Development of c a l l  and mail ing l is ts  
Development of  a marketing plan 
The searching f o r  q u a l i f i e d  marketing personnel .  

The search f o r  o t h e r  department heads a l s o  was a major problem f o r  t h e  

Direc tor  during t h i s  per iod .  

A t  t h e  same time, 

s en t  and f u t u r e  WESMC 

space was a f a c t o r  i n  t h e  cons idera t ion  of  both pre-  

opera t ions .  The space i n i t i a l l y  assigned by t h e  Uni- 

v e r s i t y  t o  t h e  WESRAC p r o j e c t  as headquarters  f o r  t h e  f e a s i b i l i t y  s tudy  was 

inadequate and a phys ica l ly  awkward d i s t ance  from campus f a c i l i t i e s .  Early 

i n  t h e  year ,  however, two o lde r  bu i ld ings  were assigned which are v i r t u a l l y  

on the  campus and wel l  loca ted .  

ings and do not  lend themselves t o  e f f i c i e n t  opera t ing  arrangements e a s i l y ,  

they have been modified s u b s t a n t i a l l y  and r ece ive  good continuous c a r e  by 

t h e  Univers i ty .  

While they  a r e  i n  fact res idence  type bui ld-  

The move t o  t hese  q u a r t e r s ,  which have about 4,400 usable  

square feet ,  was made March 31. The space 

t i o n ,  Marketing, and Engineering occupying 

t i o n  Systems group, l i b r a r y  and production 

Future p l ans  on space look toward t h e  

has been adequate with Administra- 

Building No. I ,  and t h e  Informa- 

a c t i v i t i e s  occupying Building No. I T .  

cons t ruc t ion  of a new bus iness  

o f f i c e  type bu i ld ing  on Univers i ty  property which would include adequate 

space for WESRAC opera t ion .  
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Engineering 
S c i e n t i f i c  
Applicat ions 

The o r i g i n a l  b a s i c  design of WESRAC included t h r e e  departments and an 

adminis t ra t ive  group: 

Information 

There has  been no reason t o  change t h i s  simple design,  which envisioned 

Marketing as t h e  source of income and bus iness ,  Engineering as t h e  serv ice  

arm t o  c l i e n t s ,  and Information as t h e  in-house se rv ice  group f o r  both Engin- 

eer ing  and Marketing with t h e  NASA tapes  and o the r  information ma te r i a l  being 

i n  t h e  custody o f  t h a t  department. However, every organiza t ion  is b u i l t  

around indiv idua l  capabi l  i t i e s  

a r e  arrazged t o  u t i l i z e  b e s t  t h e  s k i l l s  of each department head and s t a f f  as 

Respons ib i l i t i e s  assigncd t o  cach :lepai*tinent 

personnel changes have taken p lace .  

ments a r e  descr ibed i n  subsequent s ec t ions  of t h i s  r e p o r t .  

cha r t  (Appendix I) shows WESRAC organiza t ion  as of t h e  end of t h e  year .  

R e s p o n s i b i l i t i e s  of ind iv idua l  depart-  

The organiza t ion  

Personnel.  

There a r e  now t e n  f u l l - t i m e  and twenty par t - t ime ind iv idua l s  on t h e  pay- 

r o l l  of WESRAC. 

concern, p a r t i c u l a r l y  a t  department head l e v e l s .  

with bus iness  experience have headed up each of t h e  t h r e e  departments and the  

opera t ion  of  WESRAC has been a f u l l - t i m e  a c t i v i t y  of business  o r i en ted  indi-  

v idua l s .  Continued employment and success  o f  t h e s e  people depended upon the  

success  of WESRAC. However, towards t h e  end of t h e  con t r ac t  year ,  unusual 

During t h e  year ,  t h e  q u a l i t y  of  personnel has been a major 

Highly q u a l i f i e d  ind iv idua ls  

f i n a n c i a l  and career oppor tun i t i e s  coupled with t h e  problems of annual con t r ac t  
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renewal and certain administrative policies inherent with University asso- 

ciation, resulted in the loss of two principal department heads. 

Inherent in WESRAC operations is the temporary nature of two-thirds of 

its personnel. 

and faculty of the University has bokh good and bad points. 

are : 

The policy of using part-time employees from the student body 
1 

The disadvantages 

1. 
2.  Need for continuous training 
3 .  
4 .  Irregular hours 
5. 

Turnover and search for replacements 

Work with new personalities continuously 

Lack of total identification with the WESRAC program. 

On the plus side are the following advantages: 

1. 
2.  Less expensive rates 
3.  

4. 

A reservoir of skills available which can be employed as needed 

The contribution employment of students and faculty makes to 

The education provided to the student through working at WESRAC. 
the financing of education 

IE thc Bcglncerizg groxp, teixporary i l ~ e  of personneL is particularly impor- 

tant because of the need for a variety of specialists whom we could not afford 

to employ full-time for the amount of use required. 

Salaries for the WESRAC family have been adequate but modest by industry 

standards because of the need for compatibility with University scales and 

of course, budget limitations. It has not been feasible, fo r  example, to 

buy the talent desired in competition with the great industrial demand for 

management-engineering types. Except f o r  the appeal of two important factors, 

this would restrict employment, therefore, to young, relatively inexperienced 

types who could use WESRAC as a stepping stone o r  to quite older individuals 

who have been passed over too many times in their current occupation. These 

factors are, first, the idea of implementation of Technology Utilization as 

implied in the WESRAC charter and, second, association with a progressive 



Universi ty  such as t h e  Univers i ty  of Southern C a l i f o r n i a  and i t s  dynamic 

Graduate School o f  Business Administration. Unfortunately,  t he  r e s e r v o i r  

f o r  t a l e n t  t h a t  feels it can a f fo rd  such a s soc ia t ion  and can gamble on one- 

year con t r ac t s  t o  f i n a n c i a l  independence i n  t h r e e  t o  f i v e  years  i s  small. 

Pro jec t ions  f o r  organiza t ion  s t a f f i n g  needed a t  our planned f: ,nan- 

c i a l l y  independent l e v e l  of$300,000 gross  income (based on today 's  f e e s  and 

c o s t s ) ,  i n d i c a t e  t h a t  some expansion w i l l  be necessary a t  t h a t  t ime.  

would t ake  p lace  p r imar i ly  i n  t h e  Engineering and S c i e n t i f i c  Applicat ions 

This 

group where a d d i t i o n a l  s k i l l s  and time w i l l  be requi red  and i n  t h e  Informa- 

t i o n  Systems group where add i t iona l  c l e r i c a l  he lp  w i l l  be needed t o  process  

the  a d d i t i o n a l  pub l i ca t ion  of  r e p o r t s .  

s ion  because it c u r r e n t l y  opera tes  a t  f u l l  s t r e n g t h .  

Marketing would r e q u i r e  l i t t l e  expan- 

Additional marketing 

d u t i e s  w i l l  inc lude  coverage of broadm a reas  and t h e  monitoring of r e l a t i o n s  

w i t h  Srnalf Business arid S t a t e  Act programs. 

personnel w i l l  be increased t o  35 with a higher  percentage of f u l l - t i n e  

Perhaps t o t a l  numbers of WESUC 

employees. 

Advisory and Coordinating Committees. 

A s  of  year  end, advisory committees have been of  l i t t l e  he lp  as a source 

of advice and support  f o r  WESRAC, although cons iderable  advice from individu-  

a l s  has  been sought and u t i l i z e d .  

t h e  year ,  an I n d u s t r i a l  Advisory Committee and an Academic Coordinating Corn- 

mi t t ee .  This  l a t t e r  group has been appointed and i s  composed of key Univer- 

s i t y  people  such as t h e  Dean of  t h e  School of Engineering, t h e  Head of Library. 

Science,  and t h e  Head of t h e  Computer F a c i l i t y ,  who a r e  concerned with m a t -  

ters of  i n t e r e s t  t o  WESRAC. 

Two committees were envisioned e a r l y  i n  

I t  was o r i g i n a l l y  thought t h a t  t h e  I n d u s t r i a l  Advisory Committee r ep re -  



sented two p o t e n t i a l  advantages t o  WESRAC: first ,  advice on opera t ions  and 

business problems, and second, enhanced acceptance through t h e  use  of promi- 

nent names. I t  was concluded after an appra i sa l  of r e s u l t s  a t  o the r  centers  

and of t h e  u t i l i t y  achieved by s i m i l a r  committees l o c a l l y  t h a t  t hese  two ob- 

j e c t i v e s  could not  be r e a l i z e d  i n  one committee. Prominent names f i n d  t h e i r  

time spoken f o r  t o  such a degree t h a t  an attempt t o  secure actual support 

f o r  t h e  p r o j e c t  might be more f r u s t r a t i n g  than u s e f u l .  
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ACADEMIC RELAT 1 ONSH I PS 

. The Western Research Application Center - University of Southern Califor- 

nia relationship has been mutually desirable. 

RAG, advantages have been: 

From the point of view of WES- 

I 
1, Ready availabilj ty of part-time clerical help at reasonab1.e prices 

from the graduate and undergraduate schools. 

2. Technical specialist help with Engineering and Scientific skills, 
expandable in number and variety of support on an hourly basis 
from an excellent inventory of  graduate students. 

3 .  Faculty help for unusual specialist needs. 

4. Several on-campus library sources of information f o r  assistance 
in servicing clients. 

5 .  Computer availability. 

6 .  Improved acceptance of WESRAC in dealing with business through 
association with the Graduate School of Business and the University. 

1. A favorable, direct working contact with hundreds of businesses 
in the West. 

2. Increased opportunities for students to earn income on campus and 
thus further educational goals. 

3 .  Direct exposure to actual business problems for students without 
business experience. 

4. Maintenance of business type relationships as distinguished from 
purely academic application, for experienced graduate students 
and faculty. 

5 .  Increased fund of  information available on campus f o r  research 
projects through maintenance of the large NASA bank. 

6. Increased educational opportunities for students by providing 
exposure to a computer based information retrieval system. 

7. Demonstration and implementation of the University's desire to 
be of service to the community. 



THE WESRAC PRODUCT AND THE CLIENT 

WESRAC's p r i n c i p a l  product i s  serv ice- -e f f ic ien t  access t o  t h e  complete 

NASA f i l e  of u n c l a s s i f i e d  r e p o r t s  p lus  supporting research i n t o  o ther  f i l es  

and l i b r a r i e s  when requi red .  Three vehic les  are used f o r  implementation of 

t h i s  ob j e c t  i ve  : 

1. Retrosearch - A complete search on a given subjec t  o r  area of 
i n t e r e s t  of t h e  t o t a l  NASA computerized f i l e  on hand. 

2. Progress Search - An annual twelve-report  search of  t he  new mater- 
i a l  added each month t o  discover new references on a given sub- 
j e c t  o r  a rea  o f  i n t e r e s t .  

3 .  Seminars and Workshops - A general  meeting i n  which exper t s  present  
t h e i r  papers on se lec ted  sub jec t s .  

The WESRAC product includes personal consul ta t ion  with the  c l i e n t  by 

a representa t ive  of WESRAC's Engineering and S c i e n t i f i c  Applications group 

The WESRAC r e p r e s e n t a t i v e  i s  se lec ted  because of h i s  knowledge about t h e  c l i -  

ent  problem and is  r e f e r r e d  t o  as a s p e c i a l i s t .  

c l i e n t  f requent ly  r e s u l t s  i n  some change i n  t h e  c l i e n t ' s  understanding of 

H i s  consul ta t ion  with t h e  

h i s  own problem and always r e s u l t s  i n  narrowing t h e  focus of our search. 

Additional f a c t o r s  which t h e  WESRAC c l i e n t  must consider  t o  e s t a b l i s h  

whether o r  not  t h e r e  is value f o r  him i n  the  WESRAC product a re :  

1. 

2 .  

H i s  cos t  versus  probable y i e ld .  

The WESRAC p r i c e  versus  c l i e n t  cos t  t o  ge t  t h e  same mater ia l  
elsewhere. 

3 .  Promptness o f  r e s u l t s .  

4 .  Convenience. 

5. Q u a l i t y  of r e s u l t s .  

The case h i s t o r i e s  included as Appendix I1 show a number of examples 

where c l i e n t s  have found t h e  WESRAC product t o  have value.  



SERVICE AGREEMENTS AND FEES 

The WESRAC program i s  out l ined  on the  Agreement forms which are included 

i n  t h e  r e p o r t  as Appendix 111. 

number of searches a n t i c i p a t e d  by t h e  c l i e n t  during t h e  year .  

There a r e  th ree  p r i c e  l eve l s  based upon the  

These a r e  sum- 

marized below: 

Annua 1 Unit Search Charges 
Plan Commitment Retrosearch Progress Search 

Standard $5,000 $120 $350 

Limited* $2,500 $165 $375 

Introductory** $1,000 $190 . $400 

* Convertible ( r e t r o a c t i v e l y  on u n i t  cos t s )  t o  Standard Plan 

** Convertible ( r e t r o a c t i v e l y  on u n i t  cos t s )  t o  e i t h e r  Limited 
a t  any time. 

o r  Standard Plan within 4 months. 

The Retrosearch is  a r e t r o s p e c t i v e  search i n t o  t h e  f u l l  NASA f i l e  f o r  

p e r t i n e n t  information on t h e  c l i e n t ' s  problem o r  a r e a  of i n t e r e s t .  

g ress  (or Current Awareness) Search is  f o r  twelve monthly r epor t s  based on 

a search each month of new mater ia l  added t o  t h e  NASA f i l e  during t h e  month 

The Pro- 

on a s i n g l e  c l i e n t  problem o r  a r e a  of i n t e r e s t .  Both types of searches i n -  

clude t h e  s e r v i c e s  of a s p e c i a l i s t  from WESRAC who works with t h e  c l i e n t  t o  

achieve clear problem d e f i n i t i o n  f o r  e f f i c i e n t  computer search and response. 

C l i e n t s  a r e  requested t o  pay the  annual commitment a t  t he  beginning of 

t h e  year, and as each search is o r d e r e d , i t  i s  charged aga ins t  t h e  annual 

commitment a t  t h e  s t a t e d  u n i t  p r i c e  per  search u n t i l  t h e  commitment i s  used 

up. Addit ional  searches may be ordered a t  t h e  same u n i t  p r i c e  s p e c i f i e d  i n  

t h e  c l i e n t  agreement. 
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One aspect  of o m  s e r v i c e  not  shown i n  t h e  agreement is  our provis ion 

f o r  complete documents which a r e  required by t h e  c l i e n t .  Earlier i n  t h e  

year,  one copy of each document requested was provided free. 

was l imi ted  t o  f i v e  copies  per  search. 

Later, t h i s  

However, because of  t h e  cos t  of f u l l  

documents and the  unpredictable  s i z e  apd volume of p r i n t e d  

by c l i e n t s ,  a c o n t r o l l a b l e  s p e c i f i c  number of  pages i s  now 

of each search.  One hundred pages a r e  provided as p a r t  of  

I 

ma ter ia l  needed 

provided a s  p a r t  

each Retrosearch 

and t h r e e  hundred are given with each Progress Search. Additional pages 

a r e  194 each, o r  microfiche w i l l  be provided a t  754 each. 

important and p r i n t e d  documents are a v a i l a b l e  from other  sources,  WESRAC w i l l  

provide them a t  cos t .  

If time i s  not 

Pr ices  have changed l i t t l e  during t h e  year .  However, a t  t h e  beginning, 

only t h e  Standard ($5,000) Plan was of fered .  

er u n i t  c o s t s  were added la ter  t o  c a t e r  t o  the  needs o f  c l i e n t s  with fewer 

search requirements, 

The lower commitments with high- 

Prices have been es tab l i shed  a t  WESRAC based upon t h e  experience of o ther  

centers  and t h e  development o f  cos t  f i g u r e s  based upon a l eve l  of c l i e n t  par- 

t i c i p a t i o n  expected i n  t h r e e  years .  

operat ion only on t h e  assumption t h a t  NASA would continue t o  provide t h e  

information, computer tape ,  p r i n t e d  a b s t r a c t  and r e p o r t  support provided a t  

t h e  time of t h e  establishment of WESRAC. 

Income was scheduled t o  cover cos t s  of 



MARKET1 NG 

Marketing a t  WESRAC includes market de l inea t ion ,  s a l e s ,  adve r t i s ing ,  

publ ic  r e l a t i o n s ,  and a l l  a c t i v i t i e s  used t o  develop business .  As previously 

noted, a d i sp ropor t iona te  amount of marketing time and money i s  expended i n  

the  educat ion o r  attempted education o f  organiza t ions  t o  t h e  d e s i r a b i l i t y  of 

sys t ema t i ca l ly  using a s e r v i c e  such as t h a t  provided by WESRAC t o  firid o u t  

what has a l ready  been done before  s t a r t i n g  on one ' s  own p r o j e c t .  

The Market. 

The market f o r  WESRAC s e r v i c e  i s  t h e  West. I t  includes the  seven Western 

S t a t e s ,  Alaska  and Hawaii. Po ten t i a l  c l i e n t s  cont inue t o  be manufacturing, 

mining, t r a n s p o r t a t i o n ,  and pub l i c  u t i l i t i e s .  Emphasis i s  placed on Ron- 

aerospace indus t ry ,  i . e . ,  companies which do no t  have con t r ac t s  with XASA, 

There a r e  about 7,500 organiza t ions  of t h i s  t-jrpe i n  the  West i r i th  over f i f t y  

employees. I t  :cas 

es t ab l i shed  e a r l y  t h a t  Southern Ca l i fo rn ia  a lone included over 3,000 organi-  

za t ions  of  t he  type we considered t o  be candidates  having 50 o r  more ernployees. 

There a r e  about 600 with f i v e  hundred o r  more employees. 

More than  250 of t h e s e  have over 500 employees. 

is  heav i ly  o r i en ted  toward government con t r ac to r s  and aerospace firms, it is 

a l s o  composed of  a r e l a t i v e l y  high percentage of soph i s t i ca t ed ,  commercially 

While Southern Ca l i fo rn ia  

o r i en ted  organiza t ions  which should use e f f e c t i v e l y  t h e  new ideas  and 

innovations s t o r e d  i n  the  NASA bank, and provided by WESRAC. 

NASA con t rac to r s  are a c t u a l l y  p o t e n t i a l  c l i e n t s  under c e r t a i n  condi t ions.  

For example, i f  t h e r e  i s  a phase of WESRAC s e r v i c e  which provides  more effec- 

t i v e  r e s u l t s  than the  con t r ac to r  con g e t  through computer tapes  provided t o  

him by f e d e r a l  agencies  or  through f r e e  s e r v i c e  from NASA sources ,  he may 

wish t o  use  WESRAC s e r v i c e  even on the  NASA c o n t r a c t  i t s e l f .  
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Further ,  very l a rge  segments of indus t ry  with NASA cont rac ts  are using 

Most wish t o  expand t h e i r  COB- only p a r t  of t h e i r  resources  f o r  t h a t  work, 

mercial  a c t i v i t i e s  as much as poss ib le .  NASA tapes  and serv ices  have been 

provided tothem f o r  use on NASA o r  spec i f ied  f ede ra l  cont rac ts  only.  The 

temptation f o r  them t o  u t i l i z e  a l l  of these  b e n e f i t s  provided by f e d e r a l  con- 

t r a c t s ,  not only f o r  t he  f e d e r a l  (e .g . ,  NASA, DOD, e t c . )  cont rac ts ,  bu t  a l so  

for  t h e i r  own commerical ventures ,  i s  very g rea t .  If t h i s  i s  done, it would 

appear t o  give such government cont rac tors  a competit ive advantage not  inten- 

ded by Congress over o t h e r  p r i v a t e  indus t ry  i n  commercial a reas  where they 

a r e  competing i n  t h e  marketplace. 

g rea t  NASA bank and o t h e r  sources f o r  a l l  companies i n  t h e i r  commercial ven- 

tu re s .  

WESRAC o f f e r s  leg i t imate  access t o  t h e  

WESRAC has spent  i t s  f i r s t  f iscal  year i n  developing marketing techniques 

and t e s t i n g  t h e  marketplace f o r  actual  acceptance of the WESRAC product, 

work has been r e s t r i c t e d  t o  t h e  area south of a l i n e  across  C a l i f o r n i a  from 

Santa Barbara, A t  t h e  same time, many contac ts  have been made i n  t h e  San 

Francisco area, and a manager f o r  the  a rea  t e n t a t i v e l y  se lec ted .  I t  was f e l t  

t h a t  work i n  Southern Cal i forn ia  where operat ions a r e  most conveniently loca- 

t ed  near  WESRAC headquarters would provide a t r a i n i n g  ground i n  which a l l  

Tt.s 

problems could be solved p r i o r  t o  extension outs ide  of t h i s  a rea .  
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Marketing S t a f f .  

As of year  end, t h e  marketing s t a f f  cons is ted  of a manager, two f u l l -  

time salesmen, two ha l f - t ime salesmen, two par t - t ime sales a s s i s t a n t s ,  one 

fu l l - - t ime sec re t a ry ,  and one half- t ime s e c r e t a r y .  

agement had been made t o  increase  the  emphasis on t h e  marketing func t ion  and 

t o  br ing  new ideas  i n t o  t h i s  c r i t i c a l l y  important phase of NESRAC opera t ion .  

I t  i s  expected t h a t  1968 w i l l  s ee  aggressive marketing ac t ion .  

A change i n  Marketing man- 

\ 
\ 

Sales  E f f o r t s  and Promotion. 

During t h e  p a s t  year ( to  February 1, 1968), 513 organiza t ions  had been 

c a l l e d  on personal ly  by s a l e s  r ep resen ta t ives  from WESRAC. Many had been 

c a l l e d  on several times. Over 1,200 phone con tac t s  had been made i n  order  

t o  arrange appointments. 

Direct mail has been used ex tens ive ly .  The names and addresses  used came 

from a v a r i e t y  of sources .  

from a prime list and was used a s  a b a s i s  f o r  a telephone follow-up t o  make an 

The i n i t i a l  mai l ing went t o  350 prospect ive c l i e n t s  

appointment. This and subsequent mai l ings a r e  shown i n  Exhibi t  A on page 21.  

Two brochures were developed during t h e  year .  Both a r e  envelope s ize ,  

but  d i f f e r  i n  co lor  and composition. 

o ther  i s  a booklet  type  and has a companion mail-back card.  

included i n  Appendix I V .  I t  w i l l  be noted t h a t  our f i r s t  brochure (yellow) 

included a list of companies who were u s e r s  i n  t h e  East of s e r v i c e s  similar 

One i s  a fold-over type,  while t h e  

These are 

t o  WESRAC. 

c l ien ts ,  it changed too  f r equen t ly  t o  be r e l i a b l e .  

We found t h a t  while t h i s  i s  important information t o  prospec t ive  

Advert is ing was used e f f e c t i v e l y  during t h e  year i n  t h e  Wall S t r e e t  ' 

Journal  (Pac i f i c  Coast e d i t i o n )  four times, t h e  Los Angeles Times, Los Angeles 
I_ 

Herald-Examiner, and t h e  - USC Alumni Review, once each. A t o t a l  of 125 r e p l i e s  
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EXHIBIT A 

SALES MAILINGS 

Source of Names and Addresses Number of Letters Mailed 

Prime client list - f o r  appointments 350 

NASA Santa Monica office inquiries from business 152 

USC Research Institute for Business and 
~ Economics address list 1,500 

Professional Societies and Trade Organizations 17 

Local Universities, Dir. of Gov't Grants 19 

NASA, Jet Propulsion Laboratories 
Inquiries from business 38 

NASA Tech Brief Users in the West 120 

Los Angeles County Hospital Staff Association 86 

Classified Telephone Directory 
E~gineers ~ Ccnsulting 
Research - Electronics RED 

Laboratories, Research 
Missile G Rocket RGD 
Space, RGD 

World Space Directory (sample) 
Major Space 6 Oceanology Mfg. 
Component Space and Oceanology Mfg. 
Space & Technology Consultants G 

Major Non-Profit Research Organizations 
Professional Associations and Organizations 

Special Services 

427 

208 

Christmas Mailing--clients, prospects, associates 300 

TOTAL 3,217 
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and leads  were i d e n t i f i e d  as being r e l a t e d  t o  these  advertisements.  The 

Wall S t r e e t  Journa l  was t h e  most e f f e c t i v e  by far .  

ment format used i n  a l l  cases  are i n  Appendix V .  

Copies of  t h e  adve r t i s e -  - 

Many non-paid p u b l i c i t y  a r t i c l e s  appeared during the  year  as a r e s u l t  

of WESRAC con tac t s .  These were e i t h e r  newsworthy items o r  were f o r  t h e  

information of  the  readers .  Some of t hese  are l i s t e d  i n  Exhibit  B on 

page 23 .  

Very good coverage was a l s o  achieved on r a d i o  and t e l e v i s i o n  during the  

year.  These shows a r e  l i s t e d  i n  Exhibi t  C on page 24.  

An e f f o r t  was made t o  eva lua te  a l l  of t h e  p u b l i c i t y  by r e l a t i n g  respon- 

. s e s  t o  s p e c i f i c  types of p u b l i c i t y  o r  s a l e s  promotion. However, t h i s  proved 

t o  be very d i f f i c u l t .  As noted e a r l i e r ,  mamy responses were i d e n t i f i e d  with 

the sdvert isements .  

few i d e n t i f i a b l e  responses.  

Di rec t  mail and thc mare gexzral public'i.ty prodcced very 

New Technology Workshop Seminar. 

The Marketing department was assigned t h e  r e s p o n s i b i l i t y  of producing 

and s e l l i n g  an experimental  workshop seminar similar i n  many ways t o  t h e  very 

successfu l  User-Producer Conference of 1966. This  was scheduled for  Santa 

Barbara, C a l i f o r n i a ,  a t  t h e  Santa  Barbara Biltmore f o r  October 29th,  30th,  

and 31s t ,  Sunday p.m. through Tuesday a.m.. This d i f f e r e d  from t h e  previous 

conference i n  t h a t  it was a t  a d i f f e r e n t  time of  t h e  week, was longer ,  and 

t h e  attezidees were requested t o  pay f o r  a t tendance,  

which covered rooms, meals and r e g i s t r a t i o n .  

very f i n e  program, is  i n  Appendix V I .  

The charge was $150.00, 

The brochure,  which l ists  a 



EXHIBIT B 

NEWSPAPER AND PERIODICAL ARTICLES CONCERNING WESRAC 

Publication Title (if used) 

Culver City Star News 1 "NASA Enriches Non-Space Fields" 
\ -- 

L O ~  Angeles Times 
.__ 

Design News 

Los Angeles Times 

Los Angeles Times 

- 
- 

Electronic News 

La Habra-Brea Star Progress - ---- 

Technology Week 

Chemical 
News 

Van Nuys - 

and - Engineering 

News 

Douglas Airview News 

USC Items 

Engineer Scientist 

USC Daily Trojan 

Western Electronic News 

!'Data Bank Stores  Knowledge for i 

Everyman and his Enterprises" 

"Space Technology Utilization: 
The Challenge to Creative 
Imagination" 

"USC t o  have Aerospace Research Bank" 

('Research Unit f o r  Industry Opens at 
USC" 

"USC Forms Aerospace Technology Data 
Bank" 

"Research Application Center has 
Been Established at USC" 

(no title) 

(no title) 

"Information Bank at USC Will Help 
Industry" 

"USC Establishes Data Center" 

(no title) 

"USC, NASA Set Up Technical Research 
Center" 6 

"Information Bank Claims to Know 
'Almost Anything 

"Bank of Technological Knowledge" 



EXHIBIT C 

TV AND RADIO FEATURING WESRAC 
(plus related promotion) 

Sub j ect Time Media Station City 

NBC News 5 min. TV 
Interview 30 min. Radio 
Innovations -- 

"Research by Computer" 30 min. Tv 

"This show also is being shown outside 
WESRAC territory in Washington, D.C.; 
St. Paul; Fargo, N.D.; Des Moines; 
Dallas; Albuquerque; Houston; Milwaukee; 
St. Louis; Detroit and Chicago 

KNBC 
KF I 

KCET 
KUED 
KEBS 
KVIE 
KIXE 
KCTS 
KOAP , 

KUCR 
KWSC 

KOAC 

Los Arigeles 
Los Angeles 

Los Angeles 
Salt Lake C i t y  
San Diego 
Sacramento 
Chico, Redding 
Seattle 

Port 1 and 
San f3ernardino 
Pi 1 Iman ; ::'ash. 

ADVERTISING AKC. NAIL 
PROMOTION FOR WESRAC TV AND RADIO SHOWS 

For Radio Show - 30 minutes 
Advertisement - Los Angeles Times "Can Your Company Operations Be - 

Improved ?I1 

For TV Show - Innovations - 30 minutes 

Mail to prospective clients (220) 
Mail to clients (51) 
Advertisement - Los Angeles Times 
Advertisement - Los Angeles Herald-Examiner 

- 
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Promotion for the workshop was intense, and at the end consumed almost 

three weeks of time for the entire Marketing staff. 

in the following Exhibit D: 

These efforts are shown 

EXHIBIT D 

PROMOTIONAL EFFORTS FOR WORKSI-IOP CONFERENCE 
SANTA BARBARA 29-31 OCTOBER 1967 

Promotional Efforts: 

Personal Visits 
Individually Addressed Letters 
Brochures Distributed 
Telegrams (Hand-Delivered) 
Phone Calls to 451 Companies 

Results : 

Acceptances 
Interested-Undecided 

No. of 
Compan i e s 

34 
1,182 
3,258 
139 
866 

18 
25 

The results of such a massive promotional effort were considered to be 

very modest and because the number of firm responses were inadequate one week 

before the meeting to justify the excellent program assembled, a conference 

was held with the principal speakers and NASA Headquarters. 

made t o  postpone the conference to some future date. 

The decision was 

An analysis of why this meeting did not receive greater response indi- 

cates that the main reasons seem to have been competition for time and com- 

petition with other similar meetings. 

with AIM, IEEE, and others who have a prior built-in acceptance from the type 

of attendee we were soliciting. 

considered to be important, 

effort will be used to set guidelines when similar seminars are attempted i n  

the future. 

Important near conflicts developed 

However, subject matter and cost were also 

The after-action report prepared on this workshop 
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Sales Results. 

In the nine and one-half months during which WESRAC could actually 

offer service to Western industry, twenty-nine clients had signed and ac- 

cepted agreements. Four additional clients had signed agreements which had 
I 
I 

not yet been delivered to WESRAC. 

tially paid, and the 2 most recently acquired clients were unpaid. 

Of the 29, 24 were fully paid, 3 were par- 

One addi- 

tional client had received service for which he paid without an agreement. 

WESRAC has experienced no failure-to-pay problems. 

Relating total personal contacts to clients obtained, it appears that 

However, as experience about 6% of the prospects called upon become clients. 

is acquired in selling the product, as knowledge of the WESRAC service becomes 

5 more generally known, and as the record of successful use of results accumu- 

lates, it is anticipated that this yield will increase. 
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ENGINEERING AND SCIENTIFIC APPLICATIONS 

The second department i n  WESRAC, Engineering and S c i e n t i f i c  Applications,  

i s  composed of a manager, s ec re t a ry ,  and a number of par t - t ime engineers  and 

s c i e n t i s t s  varying according t o  need from f i v e  t o  t e n .  The main purpose of  

t h i s  group i s  t o  monitor t h e  work des i red  by a c l i e n t  and t o  provide t h e  per-  

sonal  s e r v i c e  f o r  which WESRAC is charging. 

The WESRAC product has  been discussed previous ly .  Our ob jec t ive  i s  t o  

provide s p e c i f i c  answers t o  c l i e n t  problems and t o  he lp  t h e  c l i e n t  pu t  t o  

h i s  own use  t h e  r e s u l t s  of  o the r  work i n  h i s  a r e a  of i n t e r e s t  as r e a d i l y  as 

poss ib l e .  Giving him l a r g e  numbers of r e p o r t s  from which he must f i l t e r  out  

u se fu l  material discourages any search a t  a l l .  

of t h i s  screening f o r  him. 

Our method inc ludes  doing mucb 

When a c l i e n t  i n d i c a t e s  a need f o r  a search ,  WESRAC ass igns  a s p e c i a l i s t  

from t h e  Engineering and S c i e n t i f i c  Appiicatioris group who understands t h e  

a rea  of  t h e  c l i e n t ' s  i n t e r e s t  and i ts  terminology. He d iscusses  t h e  problem 

with t h e  c l i e n t  and they produce a r e f i n e d  d e f i n i t i o n .  I t  i s  a t  t h i s  po in t  

t h a t  an e x t r a  dividend i s  afforded t h e  c l i e n t  because occas iona l ly  he i s  not 

completely c l e a r  on how t o  a t t a c k  h i s  problem. This c l i e n t  d i scuss ion  with 

a knowledgeable second p a r t y  may put  it i n  a new focus.  

WESRAC now has  a man " in  house" who knows what t h e  c l i e n t  i s  looking f o r  and 

can monitor t h e  search  a t  WESRAC. 

A t  t h e  same t i m e ,  

The d e f i n i t i o n  developed i s  now used t o  phrase t h e  computer search f o r  

t h e  WESRAC Information Systems group. 

by t h e  S p e c i a l i s t  i n  t h e  form o f  a b s t r a c t s .  H e  sc reens  these ,  selects those  

which are p e r t i n e n t  and r e t u r n s  them t o  Information Systems f o r  inc lus ion  i n  

The r e s u l t s  of t h i s  search a r e  received 
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the report to the client. The client evaluates the relatively few absfracts 

sent to him, decides which ones represent full documents he would like to 

have, and orders them. 

selected, our Specialist is ready to discuss the logic he used. Further, 

when the need is obvious, our Specialist will make manual searches in the 

library o r  in other source material to expand the assistance the client 

If he questions why some of the abstracts have been 

gets from WESRAC. 

Except for the Manager, the Engineering and Scientific Applications staff 

i s  made up primarily of  graduate students and secondarily of faculty members 

and outside consultants for special problems. 

been available during this year,mostof whom have not only an excellent edu- 

cational background,but also actual experience in business, 

Very well experienced men have 

One of the strong points of  WESRAC association with a University having 

a large sophisticated Engineering School has been the reservoir of skills 

available f o r  short-term use. Full-time employment of all the skilled peo- 

ple used would be economically unfeasible. Of course, part-time employment 

has some weak elements. For example, the intermittent use of a particular 

individual reduces his involvement with WESRAC which must be number two in 

priority for his time. 

toward goals which a full-time employee has. 

He does not have the same feeling of responsibility 

Also, on occasion he is not 

available when needed. Further, intermittent employment, coupled with turn- 

over of part-time people means a continuing training program. These are extra 

time consuming management problems. 

important because of the caliber of the individuals in the department and their 

Good leadership for this department is 

transient nature. 

The Scientific and Engineering group is WESRAC's main contact with cli- 

The members of this group deal with the actual users in the client ents. 
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organizat ion,  and, so  far  as t h e  c l i e n t  i s  concerned, a r e  WESRAC. They a r e  

responsible  f o r  t h e  q u a l i t y  of work performed and know howmuch use i s  being 

made of t h e  se rv ice .  

i l l u s t r a t e d  by c l i e n t  response t o  t h e  work performed. 

Appendix V I  I .  ) 

That they have been reasonably successful  up t o  d a t e  is  

(See Testimonials,  

Because of a tendency by c l i e n t s  t o  buy WESRAC serv ice  f o r  a s p e c i f i c  

p r o j e c t  and because of t h e  d i f f i c u l t y  of reaching o ther  ind iv idua ls  a t  t h e  

use l e v e l  i n  a company, a c l i e n t  manual has been designed f o r  d i s t r i b u t i o n  a t  

the  u s e r  l e v e l  of a company, This manual suggests  ways of using WESRAC, how 

we work, and how t o  implement a r eques t ,  

s ize and q u a l i t y  t o  encourage r e t e n t i o n  by p o t e n t i a l  users .  

I t  will be of convenient handbook 

This manual a l s o  

has obvious marketing value €or contac t  with p o t e n t i a l  new c l i e n t  companies. 

I t  is scheduled for ,complet ion i n  e a r l y  Apr i l .  

Monthly sXaatus r e p o r t s  t o  c l i e n t s  a r e  a p a r t  of WESUC se rv ice .  (See 

Appendix VI I I . )  

d i c a t e s  how much of t h e  s e r v i c e  i n  d o l l a r s  has  been used up. 

a continuous contac t  with t h e  c l i e n t  and keeps both c l i e n t  and WESRAC up-to- 

d a t e  on t h e  c u r r e n t  s t a t u s  of s e r v i c e  with t h e  c l i e n t .  

This r e p o r t  s p e c i f i e s  t h e  per iod l e f t  on the  contract .  and in-  

I t  gives  WESRAC 

Forms used by t h e  Engineering and S c i e n t i f i c  Applications department t o  

accomplish t h e i r  mission most e f f e c t i v e l y  a r e  enclosed a s  Appendix IX w i t h  

o ther  forms used by WESRAC. The headings of  these  forms i n d i c a t e  t h e i r  use.  

This group a t  t h e  present  time i s  expending ex t r a  e f f o r t ,  time and money 

t o  p l e a s e  c l i e n t s  on t h e  theory t h a t  only s e r v i c e  which a c l i e n t  recognizes as 

va luable  w i l l  r e s u l t  i n  continued use of WESRAC serv ice .  However, c o s t s  axe 

cont inua l ly  being evaluated i n  order  t o  keep them at p r a c t i c a l  l e v e l s .  
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The following items are factors to be controlled: 

1. Travel time to clients. 
2. Consultation time, 
3 .  Manual searches vs. less expensive computer searching. 
4. 

5 .  

Assignment of specialists to clients who have skills needed 

Development of tight strategies to avoid non-essential com- 
but are not excessively qualified. 

puter print-out and screening by specialists. 

Effectiveness of the Engineering and Scientific Applications group i s  

measured by: 

1. Personal contact with client. 
2. Number of documents ordered. 
3 .  Testimonials. 
4. Number of search requests. 
5. Repeat business. 
6 .  Technology transfers achieved. 
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INFORMATiON SYSTEMS 

Information Systems i s  t h e  t h i r d  of  WESRAC's major departments. Its 

b a s i c  func t ion  is t o  provide se rv ice  t o  t h e  Engineering and S c i e n t i f i c  Appli- 

ca t ions  group and t h e  Marketing group. I t  is  custodian of a l l  information 

f i l e s ,  microf iche,  computer t apes ,  f u l l  r e p o r t s  and a b s t r a c t s .  

s i b l e  f o r  a l l  production of reproduced ma te r i a l ,  r e p o r t s  f o r  c l i e n t s ,  docu- 

ments requested by c l i e n t s ,  programming, and computer searches.  

I t  i s  respon- 

The staff  requi red  f o r  t h i s  department c o n s i s t s  of two f u l l  and f i v e  h a l f -  

time employees. 

The computer cont inues t o  be an I B M  1401 with fou r  f a s t  t ape  d r i v e s .  Our 

computer t ape  format i s  p a r t  l i n e a r  and p a r t  i nve r t ed ,  which makes it poss ib le  

t o  conduct a competent search  i n  one-fourth t h e  t i m e  requi red  by t h e  program 

o r i g i n a l l y  provided t o  us .  Ef fec t iveness  of t h i s  searching has been t e s t e d  

aga ins t  search  techniques a t  another  cen te r  and produced twice as much r e l e -  

vant  material with l i t t l e  i nc rease  i n  i r r e l e v a n t  ma te r i a l .  

The computer used i s  p a r t  o f  t he  equipment i n  t h e  Graduate School of 

Business with which WESRAC i s  connected. 

f o r  convenience purposes and have a r egu la r  d a i l y  per iod of  use assigned i n  

add i t ion  t o  an oppor tuni ty  t o  use  it a t  n ight  when necessary.  

t h i s ,  arrangements have been made with ou t s ide  sources  t o  u t i l i z e  a commer- 

c ia l  computer i n  case of an emergency. 

computer,,Model IBM 360-40, and t h i s  machine can be used most economically 

when necessary.  

We opera te  t h i s  computer ourselves  

In  add i t ion  t o  

Our program has been t e s t e d  on a new 

Major s p e c i a l  equipment u t i l i z e d  by Information Systems, i n  add i t ion  t o  

t h e  computer, a r e  Filmac 400B and a Xerox 914. 

- -  . 
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An example of the report format produced for clients is shown in Appendix 

IX. 

Effectiveness of the Information Systems group is primarily based upon 

promptness of delivery, quality of work, and operation cost control. 

are monitored continuously and zppear' to be excellent. 

These 
\ 
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PROGRAM REVIEW 

WESRAC was t h e  subjec t  of a d e t a i l e d  evaluat ion by NASA Technology 

U t i l i z a t i o n  Divis ion oEEicials toward t h e  end of t h e  cont rac t  year.  

v i s i t  was preceded by adequate not ice  and a suggested agenda o u t l i n i n g  t h e  

This 

many items which would be  examined o r  about which information was de.sired. 

T h i s  e f f e c t i v e  handling made it poss ib le  t o  conduct an e f f i c i e n t  examination 

without waste of t i m e .  

t emat ica l ly  from a v a r i e t y  of viewpoints. 

It a l s o  caused WESRAC t o  s top  and look a t  i t se l f  sys- 

The r e s u l t s  of t h i s  review were advantageous t o  WESRAC and appear t o  have 

been u s e f u l  t o  NASA Headquarters peclple. 

I up from WESRAC which appear t o  be usefu l  i n  o ther  a reas  general ly  can be pas- 

' sed on while, a t  t h e  same time, WESRAC received b e n e f i t s  from v i s i t s  by t h e  

Methods of operat ion and ideas  picked 

NASA representa t ives  to,  other centers .  This interchange would appear t o  

c rea t e  b e t t e r  understanding and operat ion i n  t h e  whole Regional Dissemination 

Center network. 
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ACORDD 

During the year, an organization was created entitled Action Council of 

Regional Dissemination Directors with the acronym ACORDD. 

gether fo r  cooperative and united action all NASA Technology Dissemination 

Centers. 

nity to share experience, problems, and solutions. 

This brought to -  

The meetings, being held on a quarterly basis, provide an opportu- 

Joint efforts to obtain economic efficiency by enjoying the advantages 

Further, ef- of consolidated, large-scale operations have begun in ACORDD. 

forts are being made to enlarge the information base available to centers and 

to develop a working relationship with other organizations having information 

banks covering additional areas not included in the files at NASA centers. 
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YARDSTICKS OF SUCCESS 

The ob jec t ive  of a NASA Regional Technology Dissemination Center i s ,  

b a s i c a l l y ,  t o  disseminate  t h e  technology accumulated as a result of t h e  Space 

Program t o  t h e  non-NASA r e l a t e d  sec to r  of t h e  economy. 

hands of business  and indus t ry  a l l  thk new ideas ,  products,  and ways of doing 

th ings  which have r e s u l t e d  from t h e  b i l l i o n s  of d o l l a r s  spent on t h e  Space 

Program. While t h i s  ma te r i a l  can be obtained d i r e c t l y  from NASA published 

indexes, it i s  provided by WESRAC on a much more soph i s t i ca t ed  b a s i s ,  with 

searches d i r ec t ed  s p e c i f i c a l l y  t o  indus t ry  needs,  

This p laces  i n  t h e  

I 

I t  includes computer search- 

ing i n  depth of t h e  NASA f i l e  p l u s  o ther  sources .  

Each Regional Dissemination Center f o r  Technology i s ,  i n  f a c t ,  held r e s -  

~ ponsible  f o r  pushing i n t o  t h e  hands of indus t ry  these  technology advancements 

by making aggressive s o l i c i t a t i o n  of indus t ry  t o  use t h e  se rv ice .  Because t h i s  

_- -- - p u g r a m  i s  not  intended t o  be a perpe tua i  governnenx handout, each center  i s  

required t o  charge enough i n  f e e s  from i t s  pa t rons  t o  cover expenses of opera- 

t i o n  and t o  reach t h i s  po in t  of s e l f - s u f f i c i e n c y  i n  not  over f i v e  years .  Accep- 

tance of t h e  Technology Dissemination program by indus t ry  as evidenced by suf-  

f i c i e n t  f i n a n c i a l  patronage t o  pay t h e  expenses of a cen te r  has  been termed t h e  

ya rds t i ck  of success.  

It has  been found, however, t h a t  indus t ry  does no t ,  i n  fact ,  l i n e  up t o  

obta in  t h e  information provided i n  t h e  NASA bank of technology and probably 

not  from o the r  l a r g e  f i l e s  of information e i t h e r .  Automatically u t i l i z i n g  

what has  a l ready  been done by somebody e l s e  i n  order  t o  avoid dup l i ca t ion  of 

e f f o r t  and t o  ge t  new ideas  does not appear t o  be p a r t  of t h e  American h a b i t ,  

regard less  of p r i c e  f o r  t h e  product .  

access t o  l a r g e  masses of technology information, has  not  as ye t  been recog- 

This  new development, easy economical 
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nized as an economic gold mine by business  and indus t ry .  

While WESRAC se rv ice  has  not  y e t  had a f u l l  year  t o  season, s eve ra l  c l i -  

e n t s  have t e s t i f i e d  favorably t o  i t s  r e s u l t s .  However, a t  least one c l i e n t  

has purchased t h e  WESRAC program, and a f t e r  seven months, has  f a i l e d  t o  u s e  

it once. There is  only one way f o r  t h e  IVESRAC product t o  be evaluated, and 

t h i s  r equ i r e s  use.  

operat ion,  which is c r i t i ca l  t o  t h e  cont inua t ion  of a technology disseminat iox 

program and t o  continued success  f o r  WESRAC. 

Serious a t t e n t i o n  i s  being given t o  t h i s  phase of I’iESR4C 

Reaction t o  t h e  WESRAC product i s  almost i nva r i ab ly  favorable  by manage- 

ment, which views it from a company-wide poin t  of  view. The NASA f i l e  has  

t h e  b e s t  p o t e n t i a l  use  f o r  organiza t ions  t h a t  recognize the  broad range of 

However, t h e  apparent usua l  tendency is  t o  buy t h e  s e r -  

vice only when a s p e c i f i c  p r o j e c t  has a need and t o  then a s s ign  t h e  WSRAC 

‘ sub jec t s  covered. 

con t r ac t  t o  t h a t  p r o j e c t .  

pany a c t i v i t y .  

This res t r ic ts  app l i ca t ion  t o  o the r  phases of com- 

The o t h e r  p r i n c i p a l  tendency i s  t o  treat t h e  s e r v i c e  as a pure ly  l i b r a r y  

func t ion .  A t  t h i s  po in t ,  t h e r e  is  usua l ly  some problem with organiza t ions  

which a r e  l a r g e  enough t o  opera te  t h e i r  own l i b r a r y  because t h e  l i b r a r i a n  

tends t o  consider  t h e  WESRAC s e r v i c e  as a competitor r a t h e r  than as an addi-  

t i o n  t o  h e r  s e rv i ce .  

only be  obtained by d i r e c t  contac t  between t h e  WESRAC s p e c i a l i s t  and t h e  ind i -  

v idua l  i n  t h e  company who needs t h e  se rv ice .  

t e r i n g  r eques t s  through a t h i r d  p a r t y ,  such as a l i b r a r i a n .  

Fur ther ,  t h e  b e s t  r e s u l t s  from t h e  WESRAC product can 

I t  cannot be  done b e s t  by f i l -  

The hours requi red  t o  educate use r s  on t h e  a p p l i c a t i o n  of  technology per- 

formed by o t h e r s  appears t o  be t h e  most s e r ious  problem i n  t h e  t r a n s f e r  of 
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technology. 

ingrained.  

This r equ i r e s  a change i n  h a b i t s  t h a t  seem t o  be  thoroughly 

I t  does not  appear t h a t  ind iv idua ls  i n  business ,  and pa r t i cu -  

l a r l y  s k i l l e d  s c i e n t i f i c  and engineering people,  have the  h a b i t  of i n v e s t i -  

ga t ing  a problem t o  s e e  i f  an answer has a l ready been found before  s t a r t i n g  

i n  t o  do it themselves. 

I t  seems t h a t  a d ispropor t iona te  number of NASA d o l l a r s  are being s p m t  

f o r  the  educat ion of i ndus t ry  on a c t u a l l y  using the  accumulated technology 

r a t h e r  than merely making it e f f i c i e n t l y  ava i l ab le .  The quest ion might be 

asked as t o  whether or not  t he  educat ional  phase is r e a l l y  p a r t  of t he  NAS.4 

r e s p o n s i b i l i t y ,  Ce r t a in ly  the  loca t ion  of  the  disseminat ion cen te r s  a t  

u n i v e r s i t i e s  implies  an opportuni ty  t o  br ing  these  ideas  t o  new s c i e n t i f i c ,  

engineering, and business  graduates .  However, t h i s  does not  cover the  need 

f o r  educat ion i n  e s t ab l i shed  indus t ry  and r e s u l t s  must be slower.  
& 

I t  would appear t h a t  the  impact of t he  NASA technology on indutstry can- 

not be  measured f u l l y  by e i t h e r  income a t  disseminat ion cen te r s  o r  dramatic 

transfers from t h e  space e f f o r t  t o  commercial use .  

whole cannot f a i l  t o  f e e l  the  impact of continuous contac t  by r ep resen ta t ives  

and p u b l i c i t y  from NASA cen te r s  t o  use what 's  been done before ,  t o  avoid need- 

less dup l i ca t ions  of expensive e f f o r t ,  t o  t ake  advantage of improvements i n  

ways of doing th ings  and i n  adapting new products  which a r e  a v a i l a b l e  almost 

f o r  the  asking t o  commercial use.  

American indus t ry  as a 
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CONCLUSION 

To quote NASA officials who have evaluated WESRAC progress during its 

Problems have been many, initial year, WESRAC is off to a strong start." 

despite full utilization of experience in other centers. 

continual factor and its quality will'control WESRAC performance. 

Personnel are a 
I 

Client satisfaction has been expressed in various areas, but the real 

tests are still to come--renewals and financial self-sufficiency, However, 

educational processes f o r  industry to use NASA technology absorb such a high 

percentage of the NASA investment in getting a center established, some 

questiori might be raised on self-sufficiency as a final evaluation of 

NASA's true contribution to and impact on the economy. 
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APPENDIX I1 

CASE HISTORIES 

Fourteen examples of app l i ca t ion  
by WESRAC c l i e n t s  of technology acquired 
from searches made by WESRAC of the NASA 
f i l e .  



APPENDIX I1 

WESRAC CLIENT CASE HISTORIES 

Cl i en t  11 

Cl ien t  i s  a manufacturer of  d i sp l ay  systems. Cl ien t  an t i c ipa t ed  fzr- 

reaching changes i n  h i s  customer's spec i f i ca t ions .  In  order  t o  be p r e q r e d  

when these  changes might appear, c l i e n t  used WESRAC's serv ices  t o  famil iar-  

i z e  himself with advanced work being done on d i sp lay  systems having far more 

r i g i d  spec i f i ca t ions  regarding s t r eng th  under high temperature condi t ions.  

When change of spec i f i ca t ions  was submitted by major customer, c l i e n t  was 

prepared. 

Suggestions from WESRAC S p e c i a l i s t s  provided r e l a t e d  ideas  and mater- 

i a l  which s t imula ted  c l i e n t  t o  consider  new approaches t o  r e l a t e d  problems. 

C l i en t  12  

C l i en t  received a con t r ac t  f o r  making a s tudy i n  depth of var ious  

a spec t s  of urban t r anspor t a t ion .  

and engineers ,  WESRAC S p e c i a l i s t s  produced documents on advanced technology 

incluaing power t ransmission,  nuclear  propuls ion,  b a t t e r i e s  and fuel  ce l l s ,  

combustion cyc les ,  advanced t ra f f ic  con t ro l  systems, new tunnel ing techniques, 

t i r e  technology, s e l f - ad jus t ing  spr ing  systems, e tc .  

In  conjunction with c l i e n t ' s  s c i e n t i s t s  

The t echn ica l  documentation supplied by WESRAC formed the  raw base f o r  

the  f i n a l  p r o j e c t  r e p o r t .  

Cl ien t  16 

This c l i e n t  is an o ld - l ine  company making a concrete  product which has 

not  changed much through the  years .  The company is  now experimenting with a 

February 1, 1968 
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(Appendix 11, continued) 

concrete  product using r e s in  as a binder  i n s t ead  of  cement. WESRAC provided 

the  c l i e n t  with information t o  b r ing  him ab reas t  of  the  l a t e s t  i n  t h e  f i e l d .  

The c l i e n t  in tends  t o  b r ing  out  a new l i n e  of concre te  products f o r  approxi- 

mately the  same p r i c e  as h i s  conventional l i n e ;  however, t he  new product 
I 

w i l l  be super ior  i n  s t r e n g t h ,  wearing a b i l i t y ,  and r e s i s t a n c e  t b  chemicals. 

In add i t ion ,  WESRAC produced va luable  information on another  p r o j e c t  

f o r  which t h e  c l i e n t  i s  seeking an inexpensive s u b s t i t u t e  f o r  p ipe .  

technology of f i l ament  wound v e s s e l s ,  composite ma te r i a l s ,  and sandwich con- 

s t r u c t i o n  was presented t o  him. 

along these  l i n e s .  

The 

The c l i e n t  is  now developing new products 

C l i en t  17 

"he c l i e n t  had a problem of i s o l a t i n g  an i n t e r i o r  compartment from the  

noise  of r o t a t i n g  equipment. WESRAC's S p e c i a l i s t s  presented him with in fo r -  

mation on advanced acous t i c  i n s u l a t i o n  through evacuated panels .  

using t h i s  d a t a  i n  t h e  i n t e r i o r  design of  a h e l i c o p t e r .  

C l i en t  i s  

C l i e n t  19 

C l i e n t  was awarded c o n t r a c t  t o  s tudy behavior of  people confined i n  

c lose  q u a r t e r s  over a long per iod  of time and t o  program r e s t  and recupera- 

t i n g  a c t i v i t i e s  of t he  people ,  

personnel and f a c i l i t i e s  bu t  was not  completely s a t i s f i e d  with r e s u l t s .  

WESRAC's S p e c i a l i s t ,  a psychology exper t  i n  s t r e s s  of human beings under 

C l i en t  made a l i t e r a t u r e  search using own 

long-term condi t ions ,  was assigned t o  program a search  which would produce 

a l l  p e r t i n e n t  l i t e r a t u r e  on t h e  s u b j e c t ,  WESRAC's search proved t o  be many 

times more e f f e c t i v e  than  the  c l i e n t ' s  own search .  

The depth and breadth of t h e  advanced research  documents produced by 
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(Appendix 11, continued) 

WESRAC won an unsolicited letter of commendation from the client f o r  WESRAC 

and the personnel involved in this project. 

Client 21 

Client is a leader in the controls field f o r  consumer and industrial 

products. Although product line has been updated regularly, client's 

engineers were not cognizant of the advanced development in controls which 

has been produced in aerospace. 

Through a series of searches for pertinent new technology, IVESRAC's 

Specialists were able to furnish client with technical documents and 

reports on those developments in aerospace controls which might be advan- 

tageous and utilized in the client's own product lines. 

eers are now redesigning various products to incorporate adaptation of this 

new technology. 

The client's engin- 

Client 22 

Client is a large division of one of the largest metal producers in 

the country. The division has never been particularly profitable. Because 

of large military contracts, client has been extremely busy the past two 

years and making a profit. 

tions return to normal, company headquarters will order the division shut 

down. 

The division management fears that when condi- 

Division management has called upon WESRAC to help, during the war- 

inspired profitable years, to prepare other possible product lines which 

might be pursued upon the war's cessation, WESRAC Specialists have furnished 

division management documentation on fabricating titanium which, it is felt, 

can be done utilizing on-hand equipment. Also, IIIESRAC's Specialists have 
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presented division management with 

"4 
11, continued) 

documentation on advanced methods of 

metal forming for aluminum and steel. 

With this and other information which WESRAC will be submitting to 

him, client hopes to be better prepared to enter new and profitable fields 

when present conditions become normalized. 

Client 23 

Client had a problem involving electronic sensors to position trains 

for an a.utomatic material handling system. 

engineers were not familiar with advanced technology in this field. . _  

WESRAC's Specialist, an expert in this'field, was able to help the client 

solve his problem with the documented technology obtained from the NASA 

Client's own scientists and 

Data Bank. 

tion in systeiils. 

Information was provided on sensors as well as their utiliza- 

Client 25 

This client is one of the major utilities companies in the West. 

Client has been furnishing non-toxic natural gas t o  its customers for years. 

However, occasionally a complaint is received from a customer of possible 

personal health damage which he attributes to the gas. 

tiate the client's understanding of the gas toxicity, WESRAC was asked to 

produce reference literature on this subject. 

client can now answer complaints more authoritatively. 

In order to substan- 

With this documentation, 

WESRAC also helped client with regard to new methods for removing 

dirt, rust, old paint, and corrosion from company's meters. These meters 

are often in exposed locations or buried in the ground for periods up to 

18 years. Meters are then brought in to company's yards for cleaning and 
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repainting. 

client to determine how best to be applied to problems at hand. 

Material presented by WESRAC is currently being studied by 

Client 26 
! 

Client is a large manufacturer of semi-conductors. A member of his 

staff is to present a general survey paper on semi-conductors before a 

technical society. 

arid reference literature which will be used as the basis for this paper. 

WESRAC was called upon to provide the documentation 

WESRAC's efforts saved staff member's valuable time and effort allowing him 

to concinue with his normal duties instead of  taking several weeks for a 

thorough literature search. 

Client 28 

Client is  a major world-wide engineering contractor. They build 

huge chemical plants. 

from plant equipment at a level acceptable to adjacent communities. 

was called upon t o  conduct a serach for new technology methods which might 

A major problem of  the client is to keep the noise 

WESRAC 

be used for acoustic shielding of noise producing plant equipment. The 

client will use applicable methods on a trial basis. 

Client 35 

Client is a large manufacturer involved in advanced systems. I n  sup- 

port of its product development program, client conducts a large number of 

research projects. 

jects are a duplication of work already done before. 

Client is uncertain whether some of these research pro- 

To avoid any unneces- 

sary duplication of work already accomplished in the particular field, a 

scientific and engineering document search has been ordered for each of the 
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planned research  p r o j e c t s .  When the  searches a r e  concluded, t h e  c l i e n t  

w i l l  be i n  a p o s i t i o n  t o  r e a l i s t i c a l l y  eva lua te  the  u t i l i t y  and d i r e c t i o n  

the  planned research  p r o j e c t s  should take .  

C l i en t  39 

C l i en t  has been concerned i n  t h e  p a s t  with v i b r a t i o n  a s  it r e l a t e d  t o  

environmental t e s t i n g .  

v i b r a t i o n  f i e l d .  

C l i en t  wanted t o  expand h i s  product l i n e  within t h e  

WESRAC's s p e c i a l i s t s  provided numerous new ideas  ranging 

from machining processes  t o  medical instrumentat ion.  

C l i en t  40 

C l i en t  i s  a small company i n  the  power supply bus iness ,  A t  c l ient ' l s  

reques t ,  WESRAC s p e c i a l i s t s  conducted severa l  searches which producej  so lu-  

t i o n s  t o  manufacturing problems as wel l  a s  t echn ica l  documentation on new 

c i r c u i t r y ,  min ia tu r i za t ion ,  e t c . ,  app l i cab le  t o  c l i e n t ' s  product l i n e .  



APPEflDIX I11 

WESRAG CLIENT AGREEMENT FORMS 

A.  Standard Plan (Annual Commitment $5000) 

B. Limited Plan (Annual Commitment $2500) 

C .  Introductory Plan (Annual Commitment $1000) 

D. Conversion Option 



WESRAC PROGRAM PROPOSAL 
STANDARD PLATY 

T h e  Western Research Application Center (WESRAC) , a Division of the University of Southern California, proposes 
to provide a technology dissemination service known as the WESRAC Program, for: ........................................................ 

........................................................................................................................................................................................................ 
the client, comniencing on date of client's acceptance, and continuing in effect from year to year until cancelled in writing 
by either party prior to the commencement of the succeeding year. 

T h e  following services will be charged against the annual client fee: 

c 

i 

KETRO-SEARCH ($120 per search) - A N  INDIVIDUALLY DESIGNED RETROSPECTIVE COM- 
P U T E R  SEARCH OF THE NASA DATA BANK A N D  OTHER SOURCES. Steps taken to perform this 
search are as follows: Client specifies his general problem or area of interest. WESRAC specialist (engineer or 
scientist) helps client define the search area. A computerized screening of the NASA Data Bank (currently in excess 
of 300,000 documents) is made. WESRAC evaluates thc findings and provides two copies of abstracts of all pertinent 
documeiits. WESRAC specialist discusses material provided, if desired. 

In  addition to these services, client may select 100 pages of full documents referred to in the abstracts for each search 
at no charge. Additional pages will be provided at  19$ a page on request. 

PROGRESS SEARCH ($350 per year) - A N  INDIVIDUALLY DESIGNED COMPUTER SEARCH 
P E R F O R M E D  MONTHLY FOR A YEAR O N  N E W  A D D I T I O N S  TO THE NASA D A T A  BANK. 
Steps taken to perform this search are as follows: Client specifies his general problem or area of interest in which 
continuing awareness of new technology is desired. WESRAC specialist (engineer or scientist) helps client define 
the search area. Every month a computerized screening of new additions to the NASA Data Bank (over 6,000 per 
month) is made. After each screening, WESRAC evaluates the findings and provides two copies of abstracts of all 
pertinent documents. WESRAC specialist discusses material provided, if desired. 

In  addition to these services, client may select each year 300 pages of the full documents referred to in the abstracts 
a t  no cliarge. Additional pages will be provided at  194 a page oil rcqiiest. 

SEMINARS A N D  WORICSHOPS (participation fees to be announced) 
Member clients may designate representatives to attend WESRAC seminars and workshops on subjects to be 
announced periodically. 

T h e  annual client fee is $5,000 to be paid on receipt of WESRAC's statement. Retro-searches, Progress Searches, Semi- 
nars and Workshops are charged during the year against this $5,000 commitment in any combination desired by client up 
to the total annual fee. Unused portions of the annual fee may not be applied to succeeding service years. Client may 
request additional searches beyond the basic commitment at listed unit prices. Unused portions of the annual fee may 
not be applied to succeeding service years. 

Neither NASA nor WESRAC represents that it has the right to make, use or sell inventions disclosed, or that the prac- 
tice of inventions disclosed in NASA-furnished information will not iniringe outstanding patents owned by third parties. 

Acceptance by the client and the University of Southern California, as evidenced by signatures below, shall constitute an 
agreement between the parties. 

ACCEPTED: 

................................................................................................ 

By ........................................................................................... 

Date ....................................................................................... 

UNIVERSITY OF SOUTHERN CALIFORNIA 

BY ........................................................................... ............. 

A. Kendell Oulie, Director 
WESTERN RESEARCH APPLICATION CENTER 

, 
Unless accepted, this ProposaI expires 

.....,.......................................................................................... Date ........................................................................................ 



WE c 
WESRAC PROGRAM PROPOSAL 

LIMITED PLAN 

The Western Research Application Center (WESRAC),  a Division of the University of Southern California, p r o m  
to provide a technology dissemination service known as the WESRAC Program for: ..___._._____._._ ~ __.._____.___--__-____________ 

the client, commencing on date of client’s acceptance, and continuing in effect froni year to year until cancelled in mit- 
ing by either party prior to the conmencement of the succeeding year. 

T h e  following services will be charged against the annual client fee: 

-1. 

2. 

3. 

RETRO-SEARCH ($165 per search) -AN INDIVIDUALLY DESIGNED RETROSPEGTlVE CO31- 
PUTER SEARCH OF THE NASA D A T A  BANK A N D  OTHER SOURCES. Steps takeii to perform this 
search are -as follows: Client specifies his general problem or area of interest. WESRAC speciaiist (engineer or 
scientist) helps client define the search area. A computerized screening of the NASA Data Rank (currently in excess 
of 300,000 documents) is made. WESRAC evaluates the findings and provides two copies of abstracts of all pertinent 
documents. WESRAC specialist discusses material provided, if desired. 

In addition to these services, client may select 100 pages of full documents referred to in the abstracts for each sear& 
at no charge. Additional pages will be provided at  1Y$ a page on request. 

PROGRESS SEARCH ($375 per year) -AN INDIVIDUALLY DESIGNED COMPUTER SEARCH 
P E R F O R M E D  M O N T H L Y  FOR A YEAR O N  NEN7 A D D I T I O N S  TO THE NASA DAT--I BAXK 
Steps taken to perform this search are as follows: Client specifies his general problem or area of interest in n-hi& 
continuing awareness of new technology is desired. WESRAC specialist (engineer or scientist) helps client define 
the search area. Every month a computerized screening of new additions to the NASA Data Bank (over 6,000 per 
month) is made. After each screening, IYESRAC evaluates the findings and provides two copies of abstracts of as1 
pertinent documents. WESRAC specialist discusses material provided, if desired. 

In addition to these services, client may select each year 300 pages of the full documents referred to in &e abswacts 
at no charge. Additional pages will be provided at  1’34 a page 011 request. 

SEMINARS A N D  WORKSHOPS (participation fees to be announccd) 
Member clients may designate representatives to attend WESRAC seminars and workshops on subjects EO be 
announced periodically. 

T h e  annual client fee is $2,500 to be paid on receipt of WESRAC’s statement. Retro-searches, Progress Searches, Semi- 
nars and Workshops are charged during the year against this $2,500 cornmitnient in any combination desired by clienr 
up to the total annual fee. Unused portions of the annual fee may not be applied to succeeding service years. Clienc may 
request additional searches beyond the basic commitment at listed prices. T h e  client may at his option a t  any time during 
the service year, convert to the Standard Plan. 

Neither NASA nor WESRAC represents that it has the right to make, use or sell inventions disclosed, or that the przc- 
tice of inventions disclosed in NASA-furnished information will not infringe outstanding patents owned by third parties 

Acceptance by the client and the University of Southern California, as evidenced by signatures below, shall constitute an 
agreement between the parties. 

ACCEPTED : 

Date. __.. ~ _____._ ~ ..._ _______._.___ _ _ _ _  ___.._._____________ _ _ _ _  _ _ _ _ _  ___.._ _.___ .____.____ _ _  
UNIVERSITY OF SOUTHERN CALIFORNIA 

A. Kendell Oulie, Director 
WESTERN RESEARCH APPLICATION CENTER 



c 
WESRAC PROGRAM PROPOSAL 

INTRODUCTORY PLAN 

The Western Research Application Center (WESRAC),  a Division of the University of Southern California, proposes 
to provide a technology dissemination service known as the WESRAC Program, for: ................................................ .... 
...... ....................................................................................................................................................................................... .. 
the client, conimencing on date of client's acceptance, and continuing in effect from year to year until canceled in writing 
by either party prior to the commencement of the succeeding year. 

T h e  following services will be charged against the annual client fee: I 

1. 

2. 

3. 

RETRO-SEARCH ($190 per search) -AN INDIVIDUALLY DESIGNED RETROSPECTIVE COM- 
P U T E R  SEARCH OF THE NASA D A T A  BANK A N D  OTHER SOURCES. Steps taken to perform this 
search are as follows: Client specifies his general prob!em or area of interest. WESRAC specialist (engineer or 
scientist) helps client define the search area. A computerized screening of the NASA Data Bank (currently in excess 
of 300,000 documents) is made. WESRAC evaluates the findings and provides two copies of abstracts of all pertinenr 
documents. WESRAC specialist discusses material provided, if desired. 

In addition to these services, client may select 100 pages of full documents referred to in the abstracts for each search 
at no charge. Additional pages will be provided at 19$ a page on request. 

PROGRESS SEARCH ($400 per year) - AN INDIVIDUALLY DESIGNED COMPUTER SEARCH 
PERFORRlED M O N T H L Y  FOR A YEAR ON N E W  A D D I T I O N S  TO THE NASA D A T A  B-ASK. 
Steps taken to perform this search are as follows: Client specifies his general problem or area of interest in which 
continuing awareness of new technology is desired. WESRAC specialist (engineer or scientist) helps client define 
the search area. Every month a computerized screening of new additions to the NASA Data Bank (over 6,000 per 
month) is made. After each screening, WESRAC evaluates the findings and provides two copies of abstracts of all 
pertinem documents. WESRAC specialist discusses material provided, if desired. 

In addition to these services, client may select each year 3GO pages of the full documents referred to in &e abstracts 
at no charge. Additional pages will be provided at 19# a page on request. 

SEMINARS A N D  WORKSHOPS (participation fees to be announced) 
Member clients may designate representatives to attend WESRAC seminars and workshops on subjects to be 
announced periodically. 

T h e  annual client fee is $1,000 to be paid on receipt of WESRAC's statement. Retro-searches, Progress Searches, Semi- 
nars and Workshops are charged during the year against this $1,000 commitment in any combination desired by client up 
to the total annual fee. Unused portions of the annual fee may not be applied to succeeding service years. Client may 
request additional searches beyond the basic commitment at listed unit prices. T h e  client may at any time within a 
+month period from the date of the acceptance of this proposal convert to either the Standard Plan or the Limited Plan. 

Neither NASA nor WESRAC represents that it has the right to make, use or sell inventions disclosed, or that the przc- 
tice of inventions discIosed in NASA-furnished information will not infringe outstanding patents owned by third parties. 

Acceptance by the client and the University of Southern California, as evidenced by signatures below, shall constitute an 
agreement between the parties. 

ACCEPTED: 

................................................................................................ 

By ........................................................................................... 

Date ........................................................................................ 

UNIVERSITY OF SOUTHERN CALIFORNIA 

A. Kendell Oulie, Director 
WESTERN RESEARCH APPLICATION CENTER 

By ........................................................................................... Unless accepted, this proposal expires 

Date ............................................................................................................................................................................................ 



CONVERSION OFTION 

ANNUAL KETRO SEARCH 
MINIMUM (search of entire 

COMMETMENT Data Bank) 

Standard $5,000 $120 each 
Limited 2,500 165 each 
Introductory 1,000 190 each 

WESRAC's Introductory Plan may be converted to either the Standard Plan or the Limited Plan at the option of 
the client in accordance with the terms of the Introductory Plan agreement. 

PROGRE% SEARCH 

on a subject) 

$350 per year at cost 
375 per year at cost 
400 per year at cost 

(monthly current awareness SEMINARS 
(of interest to clients) 

T h e  new Plan becomes effective retroactively on the date that the Introductory Plan was accepted. Charges for 

services already performed will be recomputed at  the lower fees contained in the new Plan selected by the client. 

Comparative fees for all three WESRAC Plans are: 
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APPENDIX IV 

MARKETING BROCHURES 

A. Yellow - First Half 1967 

€3. Green - Current 
C. Reply Card for Inquiries 
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Appendix IV, p a g e \ A  
I 

To strengthen the 
bridge between 
technical research 
and marketable 
end use 

A DIVISION OF USC RESEARCH ZNSTZTUTE 
FOR BUSINESS AND ECONOMICS (USCRIBE) 

Uniuersity of Southern California 
Graduate School of Business Administration 

I n  Cooperation With 
National Aeronautics and Space 

Administration (NASA) 
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APPENDIX V 

AD\;ERT I S I NG COPY 



Appendix V 

Advertising Copy Used by WESRAC 

its em 
of ww 

NOW you can tap NASA's billion-dollar computerized data b ink  and f:nd 
out quickly and cheaply what has already been learned about that "big pro2 
ect" of yours. 

New technology is  being created faster than it can be put to use. But the 
dilemma lies in findinq specific answers to specific questions. With help from 
NASA, the non-profit Western Research Application Center a t  USC's Gradu- 
a te  School of Business Administration has information and computers to get 
these specific answers fast and at low cost. Its specialists talk thc language 
of your specialist. They'll understand your areas of interest. 

NASA has  230,OM reports from its own work, DOD, AEC, Government 
Contractors, Federal Agencies, and foreign publications. They're on plastics, 
corrosion, electronics, optics, circuitry, coatings and a thousand other sub- 
jects. 5,500 new reports a re  added each month. Abstracts and full reports 
a re  immediately available for your business. 

For mora information, write on your letterhead to: 

Director 
W S P ~ P R  Research Wppliecrtien Center 
Cr~tduate Schooi o f  @usiness ~ ~ ~ j n i ~ ~ r ~ ? i o ~  
Uaiver&v nf 50~9tkiPrn Califomis 
Lac Aiqeles, Cr*IiParafs, 98637 

ow you ean tap 
ank of ~5~~~~~~ 

New technological knowledge is being created faster than If can be put  
to use. Chances are good that "big project" has been attacked before 
by somebody-perhaps successfiilly. 
NASA has 230,000 reports on file from NASA itself, DOD, AEC, Government 
Contractors, Federal Abencies, and foreign publications. They're on Medi- 
cine, Forrd, Weldin& Management, Electronics, Satellites, and a thousand 
other subjects. 5500 new items are added each month. Abstracts and ful l  
reports at8 inimadiately available. 
Finding specific answers t o  your specific aruhlems Is the dilemma. With 
he!p from HASA, the non-profit Western Research Application Cenier at 
USC's Graduate School of Business Administration has this information 
on computers t o  help your business get these specific answers fast and 
at low cost. And it has spscialists who talk the language of your special- 
ist. 

For mor0 Information, write on ycur litterhead ta: 

rector 
esfern Research A ~ ~ l i c ~ ~ i o n  Center 

~ r a d ~ a t ~  School of 
U n i v Q p ~ ~ ~ ~  ~f Southe 

t, California ~~~~~ 
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BROCHURE AND PROGRAM FOR 1967 WORKSHOP SEMINAR 
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APPENDIX v r r  

TESTIMONIALS 

A. Serendipity Associates 

B. Robertshaw Controls  



Los Angeles Facility 
9760 Cozycroft. Chatsworth. California 91311 / 213 341.0033 

Appendix VII, page A 

September 27, 1967 

Mr. M i l k .  A. Karp, Manager 
Scientific & Engineering Applications 
Graduate School of Business Administration 
University of Southern California 
Los Angeles, California 90007 

Dear  Mr. Karp: 

I would like to go on record by indicating that the 
retrospective l i terature  search  conducted by WESRAC 
was greeted with a grea t  deal of enthusiasm by 
Serendipity Associates. I have spoken with Dr .  John 
Eberhard,  director  of the project, and he indicated 
that the output product is of grea t  v a h e  to him. The 
cost  effectiveness of your service was amply demon- 
s k a t e d  . 
I would especially like to commend Mr. William 
Holt and Mr. Bruce Sutkus for  their  aggressiveness  
and skill in meeting our requirements.  It is my 
hope that this has been the first of many mutually 
beneficial sear c he s . 

Sincerely, / -I 

'-James L. Costanza, Ph.D. 
Technical Manager 
Los Angeles Facil i ty 

JLC:dp 

Washington Facility / 0027 Lcesburg Pike, McLean, Virginia 22101 / 703 893-5950 
,' San Francisco Facility I 199 First Sf., Lo5 Al!os, California 94022 / 415 951-2300 
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. .  

$ANTA ANA FREEWAY A I  EUCLID STREET . .' .- * . * . . . . * ...- 
AERONAUTICAL AND INJIRUMENT DiVlSlOW 

AMAWEIM. CALIFORNIA 
m a 3  

A N A H E I M .  A R E A  C O D E  7 1 4 - T E L E P H O N E  088-8181 0 LO8 A N G E L E S .  A R E A  C O O E  2 1 8 - 7 E L E P H O N E  0 2 4 - 6 t 4 4  8 C A B L E  AODREJiS-ROSERTSHL 

Fcbruary 5 ,  1968 

Western Research Application Center 
809 West 34th Street  
Graduate School of Business Administration 
University of Southern California 
Los Angeles, California 90007 

Attention: Mr,  James  H. Gormsen, Marketing 

Gentlemen: 

In a product-oriexted company, research  receives a lower 
prior i ty  than new product development. It i s  also true,  however, 
that the successful introduction and sale  of a product in the 
market place is directly related to the worth of the operating 
principle and the neatness of execution. A s  a resul t  of this 
apparent conflict, we a r e  always looking for a bargain in spending 
our  r e sea rch  dollar and feel that you have provided such with your 
liter a t  Jr e s e a r c  he s . 
Much t ime and money can be lost in  the reinvention of the wheel, 
and we feel  that you have saved u s  several  thousands of dollars 
in avoiding redundant effort. 

- 
. .  

Very truly yours,  

L. T. Ga 
Di x e c to r gin e e ring 

LTG:bls 
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APPENDIX VI11 

FORMS USED AT WESRAC 

A l is t  of a l l  forms, by t i t l e ,  
now used a t  WESRAC and examples of  
s e l e c t e d  forms : 

a.  Invoice Statement 

b .  C l i e n t  S t a t u s  Report (Flonthly) 

c ,  Marketing Ca l l  Report 

d .  Engineering Search Information Sheet 

e. Marketing C l i en t  Data Record 
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Subject 

NASA 

FORMS CURRENTLY IN USE AT WESRAC 
AND THEIR SOURCE 
February, 1968 

Client Subscription/Attrition Report 
Tape Usage Report (Monthly) 

UNIVERSITY 

USC Time Report 
USC Report of Expenditures 
USC Department of Labor Distribution Summary 
USC Hourly Rate Authorization 
USC Department Order--Invoice 
USC Requisition 

WESRAC ADMINISTRATIVE 

Action Slip 
Circulation Slip 
Invoice/Statement 
WESRAC Personnel Data Sheet 
Vacation Schedule 
Client Status Report (Monthly) 
Secrecy Agreement 
Salary Record 
Time Log (Daily) 

Form No. 

None 
None 

5204 
0307 
5205 
5230 
0311 
0301 

A797 
A897 
A997 
A128 
A228 
A328 
A428 
A528 
A628 

ENGINEERING AND SCIENTIFIC APPLICATIONS 

Engineering Time Sheet 
Engineering Search Time Summary 
Computer Run For (Date) 
Search Work Request (Instructions to Syszeins re Printouts) 
Search Information Sheet 
Engineering Man-Hours Charged to Searches 
Client Search Status Sheet 
Search Status Report (Weekly) 

E167 
E267 
E528 
E628 
E728 
E828 
E928 
E1028 
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(Forms Currently in Use--Continued) 

Subject 

MARKETING: 

Client and Prospective Client Contacts (Weekly) 
Call Report 
"We Value Your comments!' Card f o r  Clients 
Client Data Record 
Call Schedule (Weekly) 
Client and Prospective Client Contact Chart 
Introductory Plan 
Limited Plan 
Standard Plan 
Conversion Option (to be attached to Intro. Plan) 
NASA 34 Distribution Categories 
WESRAC Business Reply Mailer (yellow card) 
Request Card f o r  Corporate Annual Reports 
Listing of Outstanding Proposals (weekly) 

INFORMATION SYSTEMS 

Systems - Time Sheet by Search 
Time Schedule f o r  Part-Time Employees (weekly) 
Client/Search Log - Log #1 
Search Hours Log - Log # 2  
Computer Search Log - Log #4 
Request fo r  Documents (Accompanies Search Reports) 
Request f o r  Documents (Shipping Invoice) 
Request for  Documents (No Charge) 
Xerox Use Log 

Form KO. 

14177 
M228 
M367 
M477 
M597 
M697 
M718 
M818 
M9 18 
M1018 
M1118 
M1218 
M1318 
M1428 

5157 
5228 
5328 
5428 
5528 
5628 
5728 
5828 
5928 



Example of Invoice Statement 

~~~~~ 

WESTERN RESEARCH APPLICATION CENTER 

The John Doe Company 
12 East First Street 
Los Angeles, California 

Attention: Mr. John Doe 

Reference: Western Research Application Center (Name of Plan) 
Per Agreement Signed (Date) 

STATEMENT 

For Services Being Rendered 
In Accordance with Above Referenced Agreement (Amount) 

Payment due ilpon presentation of  statement 
Please make check payable to: University of Southern California 
Mail to: 

Western Research Application Center 
University of Southern California 
809 West 34th Street 
Los Angeles, California 90007 

(Signature of Director) 

GRADUATE SCHOOL OF BUSINESS ADMINISTRATION / UNIVERSITY OF SOUTHERN CALIFORNIA 
LOS ANGELES, CALIFORNIA 90007 (213) 746-6133 



WESTERN RESEARCH APPLICATION @ENTER 
Period Ending : 

To : 
Our re ference  no.: 
Your P.O. no. 
Your Agreement 

exp i r a t ion  date:  

At ten t ion :  

This w i l l  summarize the  se rv ices  requested by and remaining t o  your 
company i n  accordance with your cur ren t  WESRAC Program Agreement: 

Retro-searches 

Progress Searches 

Seminars 

Spec ia l  Services  

SERVICES ORDERED 

LATEST I YEAR 
MONTH I TO DATE 

FEES 
LATEST ! YEAR 
MONTH f TO DATE 

YEAR TO DATE SUMMARY: 

Total  Contracted Services  $ 
Less Services  Requested t o  Date 

Value of s e rv i ces  remaining 

Your ind iv idua l  search f e e s  can be  reduced r e t r o a c t i v e l y  by convert ing 
your p re sen t  agreement t o  another WESRAC Plan. Phone Marketing Manager, 
746-6171. 

We are s i n c e r e l y  i n t e r e s t e d  i n  making our se rv i ce  a s  valuable  as pos- 
'We i n v i t e  your suggest ions and ques t ions  regarding s i b l e  t o  your company. 

any aspec t  of t h i s  program. 

Very t r u l y  yours,  

GRADUATE SCHOOL OF BUSINESS ADMINISTRATIOI\I / UNIVERSITY OF SOUTHERN CALlFORN!h 
LOS ANGELES, CALIFORNIA 90007 (213) 746-6132 

A338 



CALL KEPORT 

Division O f :  ___ 

Address : 

PHONE NO. : 

~-- 

SUBJECT AND RESULTS: 

DATE FOR NFST ACTION: 



SE T 

REQUESTING 
INDIVIDUAL : DATE OF FIEQUEST: 

CLIENT FIRM: CONSULTATION DATE: 

ADDFESS : \ DATE RJESULTS NEEDED: 
\ 
i 

PHONE: 

SEARCH TITLE: 

PROBLEM STATEHENT: (INCLWE DESIRED AND ACCEPTABLE LIMITATIONS, ETC, 1 

LIST DESCRIPTIVE TERMS AND SYNONYMS WHIM INDICATE POSSIBLE SEARCH AREf6 AND/OR 
SUBJECT HEADINGS. 

MISC. : PRESENT AT CONSULTATION: 

WESMC SPECIALIST: DATE : - 



PRIPII;: R ii D INTERESTS AND CAPABILITY: 

COMNENTS : APPLICATION ESGR. 
-l__l_l_ 

AN. REP. DATE 



APPENDIX IX 

FORMATS FOR REPORTS TO CLIENTS 

A. An example of t h e  Retrosearch Format i s  
included. 
with round p l a s t i c  twenty-two r i n g  binding 
u n i t s .  

'These r epor t s  a r e  bound toge ther  

B .  For Progress Search r e p a r t s ,  a binder  i s  
provided t o  the  c l i e n t  with spaces f o r  each 
of t h e  tweive monthly r e p o r t s .  
i n  the Appendix.) 

(Kat ixcluded 







CONTENTS 

'Illis r e p o r t  is t h e  r e s u l t  o f  a computer search ,  f o r  documents r e l a t e d  
t o  your  s u b j e c t ,  of some 300,000 t i t l e s  i n  t h e  WESRAC Data Bank. 
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AM-16745 
LUnRlCATlON OF SUPERSONIC AIRCRAFT. 
L. C .  Lipp (13ornng Co. . Srattle. Wash. J. 
Amrriran Ss,cicty of Lttbricatton Engmrrrs ,  Annual Meeting. 
LLnd. Toronlo. Canada. hlay 1 - 4 .  IYb7. t 'rrprinl 67Aht H A - I .  
Mcnrbero, $0. 75; nonnrcmbern. #I.  50. 

sonic aircraft .  Supcraonic a i rc raf t  a r e  expooed to temperaturea 
above 45OoF 4nd require lubricant. adapted l o  ouch heat. 
equipment u8rd for their  cvrluation is capable of tratlng rolling 
element bearing. a t  a l cmperafure  of lZOO°F.  
lion apparatus i r  81mulative o f  nirframe control bcnrirngn. For 
this purpoue. a grease  n r u o l  be able l o  mabla in  a lubrlcanl film, 
even though the oncillatory molionr lend l o  puoh grenee away from 
the loaded area l .  Evaporation terte were  conducted at 4SOoF to 
obtain an indicalion of th6 thermal  stability of lhe & ? e a e o 8  undor' 
study. 
to be encountered by supernonic a i rc rnf t  havo been obtalnsd, but 
there eximts a need fop iurthmr hibrlcal!on development. 

17 p. 

Derctiption of tents  made with lubricant. to be uecd on iupar- 

The teal  

ThIn type of cvalua- 

Some lubricantn auitablo lor uac &e tho elovated tamparetureo 

P.v. T. 

A6745966 it 
THE SST FLXCHT CONTROL SYSTEM CONCEPT. 
James R .  Horsncll (Boeing Co., Commercial Airplane Dlv., SST 
Branch. SST Flight Controls Group, Scattla. Wamh. ). 
American Institutr of Aeronautics and Astronautics, Guidance, 
Control and Fliuht Dynamics Conference. Huntaville, A l a . ,  AUK. 14. 
16.. 1961. Paper b7-570 8 p. 
Members. $0.75; nonmembero. SI. 50. 

Euminal lon of the electronic 4nd hydraulic syatemo whlch wilt 
comprise the Bceing SST flight control nystem. Principal nreas  of 
dilferenrt  between the Boeing SST and cureen1 rubeonlc tranaporza 
which influence fllpht-control 0ya:em dcraign a t e  Iioted. fo:lowaJ by 
a brio[ dcacription of ouch componenta of the overall  system 80 the 
n-- i&o~ s e r v e * .  surface actuat'Jr8, trim nystan .  rnsliunction detec- 
tion mystem. wins novoep/hrgh IIR ayotmrn, and dual Ilfl-conlrol ayr- 
tom. The tent program. f o p  a l l  crIeIal cgpnpmontr an8 erabsyotsms 
m a  dercrrbed. . , -  n. 8.9. 

'N67-39370- 
Div. 
A D I R E C T  LIFT CONTROL FLAP FOR THE 387-80 
AIRPLANE 
c. I?. Taylor and C. C. Flora 19 Sap. 1967  76 p 
(Contract NAS2-4200) 

Boeing co.. Renton. Wash. dommercial Airplane 

(NASA-CR-73147; 06 -19580)  CSCL O1C 
The results of a preliminary design study of a direct lift 

control flap system for the Booing 3 6 7 - 8 0  aircraft are presented. 
General descriptions of the  flap modifications and auxiliary flap 
actuation and control are given followed by design details of the  
'flap system structural rework. mechanisms, hydraulics. and 
electrical-electronic system modifications. An autothrottle system 
design is briefly discussed. Detailed design analyues ere  included 
on  the proposed modified flap system aerodynamkg. cirlordr and 
hinge 'momenfs. and hydraulic rctuetion system. . RF(.&, 

A68-14173 
USE O F  HYDRAULlCS IN THE FLIGHT CONTROLS O F  K O J Z W  

COMMANDES D E  VOL DES AVIONS MODERNW]. 
M. Cado (Serv ice  Technique d e  l 'ACrcnautrquc, P a r i a .  FraEce). 

C A L  PROGRESS; SOCIETE NYDROTECKNIOUE DE FRAKtiI .  
NlNTH HYDRAULICS CONFERENCE, PARIS, FRANCE, 
1966, R E P O R T S  [LE ROLE D E  L A  MECAhlOUE DES F L  
DANS LES PROCRES RECENT6 DES TECHNIOUW; 5 0 C 5 1 E  
HY DROTECHNIQUE DE FRANCE. NEUYIEMES JOURNEES 3@ 

AIRCRAFT [L'UTILISATION DZ LV~YDRAULIOUE DANS LW 

1Nt THE ROLE O F  FLUID MECHANICS IN RECENT TECII?*T)LOGf- 

1-3. 

L'HYWRAULIOUE, PARIS, FRANCE, JUNE 1-3, 1966, RhPPQRTSL 
lA68-14167 03-03 I 
Pari8, Edi!eur E y r o l l e i .  1967. 5 p. IR French .  

in a l r c r n f t  and ol the modern concept of (1 flight con?? 
A typ ica l  iyntent is d a r c r l b e d ,  Attention 11 (jivon t o  
ganerntion, the condltionc for use, c h a r r c t e r l P t I c ~ .  and t y p  of  
nuid. Hydraul ic  s e r v o  c o n t r o l s  are conaidered, and iome r r & l i n r ~  
d e v i c e s  whlch provide  artificial contro! foal and contrcri dkmqfng are 
de~crtbed.  Comment6 are  mndc on a m  future trsndtr. P.8.t. 

Gcfleral r e v i e w  of lha development of a t t l a c e d  cont ro l  u ~ s ~ a r n ~  

M 6 8 - 1 2 6 6 4 * #  Republic Aviation Dlv.. Fairchild Wilier W p . .  
Farmingdale, N. Y. 
H I G H  TEMPERATURE HYORAULIC SYSTEM ACTUATOR 
SEALS FOR USE IM ADVANCED GUPERBOR(IC AIRCRAF? 
Sarnisnnusl ReporP 
J. Lee 14 Oct 1966  87 p refs 
(Contiact NAS3-72641 

11A 
This report covers the third sixmonth period of a progrm to 

investigate seal materials and to design seals for high temperstdre 
hydraulic actuafw application. Ouring this work period. asserbiy 
end checkout of the second seal test rig has been compleled WQrk 
has progressid in the design. faSricatioo. and :est of cand.c;ale sed 
configurelions in thO one-inch sire. Low prsssure tetling wdb 
conduc!ed oft the nickel $onmetal wedge seal. ihe Poiymcr SP 
V-soal. and the ell-metal lip mal fabricated from Vascoie: 1m. h 
latter design met the leakage requireman! of less than one 3xSP 
per minute during 60 hour$ of testing at  400 'F  and for 15.6 rodrs 
of testing at 500'F. The V-reel exhibited essenlially zero i re i rEs 
during 60 hours of operetlon @ t  400'F rod 60 hours et  
600'F. However, sei1 leakage exceeded the one drop psr mlhite 
requirement after 21.76 hours of testing et 0"~ ~ h .  -,,I 
fOemstBl wedge seal developed excesawa leatag* dt.r t 7.6 twrr 

Ab?ma Of opsrolion at temporarures of 480 to 4OO.F. 

(NASA-CR-31054; FHR-2702-3: SAR.3) CFSTI: $3 00 CSCL 

J 

N68.10139* SKF industries. Inc.. Kim of &M Pa Resew& 
Lab. 
E X T R E M E  T E M P E R A T U R E  AEROSPACE BEARiNQ 
LUBRICATIOW 8Y8TEM8 Find Report 
I.. A. Poacock and L. 8. Sibley 20 Jul. 1967 65 p refs 
(Contract NAS3-79121 

. 

(NASA-CR-72322; AL67T072) CSCL 131 
Angular contact steel ball bearings were tested e l  BDit'F. 

43.000 rpm. and 459  Ibs thrust load with a hydrocarbon krbrtetg% 
using B low oxygen hnvironmsnt. Out cf 30 such bearings. we 
boaring pet test failed by spelling faftgue of the races w Dails na 
five tests, and in G sixth lest ono bearing failed by smearing a% 
lives up to twice the AFBMA-computed L ~ o  life The estimated L-2 
life of the bearings counting both spelling end smearing l e i b r a  
is about equal 10 the AFBMA-computed L I B  indicating adeQuCa 
high temperature design life. However. ell bearings showed hrg% 
lubrication distress in the bell-race tracks than pevmusly tasted 
steel bearings. To observe vibrations et failure. three tests of sx 
unfeiled besringa from the abova Oroup ware continued. but 
higher temperatures end loodr. Baarlng tpalllng fatigue fsilvr4i 
occurred onty eftw the beering temperatures mcreased to lerm 
hmt 670 to 760'F. ood the b e d  b e &  to 900 iba The slitma-& 
Lto life for these fsllures la twice the AFBMA-mmpv?ed L23 
indicstlng eetbliictcry p&wm Buih?x 
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N62-12423 Midwest Research Inst., Kon\n$ City. Mo. 

ACTERISTICS OF EXPERIMENTAL HIGH TEMPERATURE FLUIDS 
AND LUBRICANTS. 
IFinal Report, Jan. 1961 to Dec. 1961.1 
Vernice Hopkins, Andrew 0. St. John, ond Donnell Wilson. Wright- 
Potterson AFB. Ohio, Directorate of Moteriols ond Processes, Mor. 
1962. 116p. 7refs. 
(WADD-TR-60-855. Pt. It) (Controct AF 33(616)-6854; Proi. 3044) 

MLO 60.294 resisted degrodotion from high shear stresses ot 
400", 500'. 550', and 600' F and weor of the hydraulic pump wos 
$moll through 500' F. MLO 59-91 at 400' F permitted ropid weor in 
the hydroufic pump. Mi0 59-692 wos not degrodoted by high sheor 
rtresresot 550' ond 700' F. OF-258 wos not dcgrodoted 01 550' F 
but experienced o drop in viscosity ond fiosh point during o 100 hr. 
shear stobility experiment at 700' F. Bulk modulus doto ore presented 
for MLO 60-294 ond QF-258. Results of lubricant behovior in a rolling- 
sliding contacl ore presented, and o portio1 onolysis of roller.coge 
stability i s  given. Development of the high prerrure viscometer i s  d iv 
cursed. Solid film lubricalion of rphericol bushings. and the effects of 
thermol oging of 6 film ore presented. Extreme pressure lubrication of 
M-10 tool steel ot 400' and 600' F and of 52100 steel at 275" ond 
400' F with on ester of TMP with various odditives is  dircussed. 

(Author Abstract) 

LUBRICATION DEXAVIOR AND CHEMICAL DEGRADATION CHAR- 

N62-12525 Ainericon'Oil Co., Whiting. Ind. 
DEVELOPMENT OF GREASE LUBRICANTS FOR HIGH TEMPERATURE 
BALL AND ROLLER BEARINGS OF ELECTRICAL EQUIPMENT. [Report 
Covering Sept. 1960-Sept. 1961.1 
A.C. Borg. K. R. Bunting, A. M. Dobry. R. G. Gorsf, 1. H. Klauwerr, 
H. M. Sellei. R. 5. Borner. ond H. 1. Liehe. Wright-Potterson. AFB, 
Ohio. Directorate of Motericlr ond Processes, Fsb. 1962. 
(Controct AF 33!616)-5797) 

68 p. 

(WAOD-TR-00-557, P3. II) 
The object of this work i s  the development of grease systems 

copoble of operating in !:ghtly looded beoringr over ihe temperoture 
ronse Of -65' F to 900' F. The most promising fluids ore the higher 
phenyl content methyl siltcones. Other potentially promising fluids ore 
iilphenylener, polyphenyl ethers. choin-type polyphenyls, and phospho- 
nitrilic chloride polymers and their complexes. Mass spectrogroph 
studies on polyphenyls reveol thot these moteriols hove unusuol stability 
under electron impoct. Although the high molecular weight polyphenyls 
ore solids with relotively high melting points, a mixed melting point 
study shows morked lowering in melting poinfs on melts of mixtures 
of these moteriols. Imidethickened greases, despite their apparent 
good high temperature chorocteristicr as indicated by dropping points 
obove 700' F. do not give rotisfoctory results in the high temperature 
boring performance tests. This i s  true in both phenyl ethers ond 
phenyl silicones. (Author Abstract) 

A63-17599 
FIIIROUS COMPOSITE MATERIALS FOR EXTREME ENVIRON- 
MEXT SEALS. 
1.. ).. Smith (Armour Research Foundation, Chicago, Ill. ) 

materials suitablr f o r  use  a a  s t a t i c  and drr *mi< aeals at  ternpera- 
tu ren  ranging from cryogenic to 1,5OO"F-, and at pressure. up to 
5,000 psi. The steps followed in making composite eea l s ,  such am 
s i l v r r  reinforced with r ta in lese -s te r l  f i b e r s .  a r r  dcBcrihrd. The 
r-auli  I .  .I pore-frre, two-phase material w i f h  ni i f f i r  irnt conforrna- 
h i l i * v  Irt  s r a l .  and suf f rc i rn t  e t r rng th  I o  prrv-nt  extrumion under 
extrrme temperature and pressure conditions. Phyaical propertie.. 
rurh ad r e r o v c r y  and s t r e t i n  a t  deforrnatione i o  107s. are  deter- 
nlinrd fnr var im.  c r t r v - r m i t r s  at  rorim trmprrr:urr  nnd nt l , O O O o ~ .  
Tlir r r s u l l a  rhow 'ha. ,,v composites havr itl.izrrrvcd recovery a d  
otrcngth charncte~~ar. .  * ~ o m p a r r d  w i t h  ihosr. . r f  l ltc eorremponding 
pur*. frltrrn. 
ciiiirpnsits material., 11.' ltrdr ststir aeale  nnd dynarnlc aealo for 
rnldt ing and reciprocating ehafts. 

The s u c c r a n f u l  s r a l  applicationn L onatdercd, usmg 

... 

N63-10194 
RESEARCH ON HIGH-TEMPERATURE BEARINGS 
nicol Report [Mar. 10, 1960-Mar. 19621 
R. D. Brown, R. A. Burton, and P M. Ku 
Ohio, Flight Dynomici lab., Aug. 1962 80 p 15 refs 
(Controct Af  33(6 16)-7209) 

Southwest Resoorch Inst., Son Antonio, Tsx. 
[Final] loch- 

Wright-Paflerwn AFB, 

(ASD.TR-6 1-705) 
A dolcription i s  presenfed of the svoluotion work performed on 

oscillating beorings of both ploin Iournol and self-aligning types. 
Tho beoring wbstroto moteriolr includod cermets LT-16 and LT-2, 
ond olioys F-48 and Ron6 41 tuhricontr receiving extensive ovolvo- 
tion woro o clod iilver.polloai.~- alloy, molybdenum disulfide used 
in cuviticr. ond bondod molybdenum dirulfide. Rswl~r include tho- 
from fric:ion and woor ovoiuotionr. rodiol lood copocity tests on 
ploin journol boorings, on$ axial and rodiol load topacity lests on 
self.oligning bsorings. Author 

N63-14763 National Advisory Committee for Aoronaulics. 
Langley Aeronautical Lab. Langley Field. Va 
EFFECT OF HINGE-LINE POSITION ON THE OSCILLATING 
HINGE MOMENTS AND FLLJITER CHARACTERISTICS OF A 
FLAP-TYPE CONTROL AT TRANSONIC SPEEDS 
Robert F Thompson and William C Moseley. Jr .  Washington. 
NACA. June 10,1957 54 p 11 refs 
(NACA A M  L57C11) OTS: $5 60 ph, $1 82 mf (Ooclassified) 

free oscillation tests wrro mark to drtrrmine the dynamic 
titoile inoiiiriit ~ l i a ~ a c t t ~ i ~ s t i c s  of a trdilirq rtlctr Ili(11 iyoe control 
siirlare with variotis liinqn line positions Tlin essentially kill span 
ctrirlrol waq I r s t r c l  on a 4 porr.eiit ttwk. low asperr ratio wino as a 
reflri ti011 plane corifigirtarton tn the Cariclley l i t c l t i  siwrd 7 11y 10. 
fool tiiririel Iho total control cliorfl was 30 (ierc.c?nt of the wtng 
chord and ratios of Iialanre chord to flap chord rearward of the 
hin{le I i r i r  ol 0 2 0  0 35 and 1 00 are rrportrf! Icrt  parameters 
covorr!tl a Mar h nunitier ranije from 0 4 0  to 1 0 2  control oscillating 
amplittirlrs of aliout 10' or Lrrrpr anc$ns of attaf..L of 0 and G' , 
and a rntrt)ci 01 coirlicil rcrhicecl lrnriiirm in- Static dala were a l w  
olilainrtl for the tlirce control tiinqc liiir positions and results are 
comtiarctl with existinct theories Rosiilts show that oscillating 
amplittitle has  a largo effect on the control aerodynamic damping 
doiivative. and that the damping is unsrable in the test Mach 
numlior range above about 090 for the hinge postlions tested 
Damping was generally stable at Mach ntimlmrs betow 090. 
althoogh i t  was unstable at sutmnic speeds lor hiqh oscillation 
arnplitutles of Ihe control hinged at the midchord When the total 
damping of the control system Inonaerodynamic plus aerodynamic) 
was unstable. the control lluttered with only one degree of- 
freedom. and a1 transonic spoeds the flutter amplitude was 
decreased by a rearward movement of the hinge line Author 

N63-17684 
INVESTIGATION OF COMPLEX BEARING AND/OR LUBRI- 
CATION SYSTEMS Third Quarterly Progress Repon INov. 1. 
1962-Feb. 4,1963) 
P. Lewis. S. F. Murray and M. 6 .  Peterson Fob. 12. 1963 45 p 
(Contract AF 33(6571-8666) 

Mechanical Technology. Inc , Latham. N.Y. 

(MTI-24( 1-63).. MTI-63TR5) 
Research was conducted on the doveloDmen1 of complex 

bearings end lubrication systems for flight accessory equip- 

ment that wil l operate at temperatures from -65" F to 1500" 
F, in high vacuum or normal atrnosphoro. and while oxposed 
to nuclear radiation. The target specifications aro for a 
self-contained bearing system that wil l oporate at 30.000 rpm. 
Two types of materials were selected for boaring use' metals 
for bolow loo" F and ceramics far abovc 1OO'F. It appears 
that two separaie solid lubricants wil l be required. ono'for tho 
metal bearing and one lor the ceramics bearing. Far tho low- 
temperature moral bearing. a carbon-graphite retainer looks 
like art interesting possibility in conjunction w i th  molybdonum 
disulfide. But this system lacks protection from oxidation In 
tho high-temporarure boaring. the complex oxide5 appear to 
be pramieing Tho malor problem in this system i s  lo find a 
guttablo retainer rnatortal which wil l provide any supplemsntary 
oxlde denirod and wil l still have ourtablo oxidattan resistance. 

C.L w. 
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ABSTRACTS 

An example of an a b s t r a c t  is  reproduced below. 

A68-12522 

TITLE EFFECTIVE G-FACTOR OF CONDUCTION ELECTRONS r N  GROUP 
II-VI COMPOUNDS. ' 

AUTHOR A, N. CHAKRAVARTI (Calcu t ta ,  Universi ty ,  Univers i ty  
College of Technology, I n s t i t u t e  o f  Radio Physics 
and E lec t ron ic s ,  Ca lcu t t a ,  Ind ia) .  

SOURCE Indian  Journa l  of Pure and Applied Physics,  Vol. 5, 
June 19G7 p. 238-240, 12  r e f s .  

ABSTRACT Del inea t ion  of  a modified fonn of t h e  formula 
of Roth e t  a l .  (1959) r e l a t i n g  t h e  e i e c t r o n  c f f ec -  
t i v e  masses and g-values t o  t h e  s p i n - o r b i t  s p l i t t i n g  
of  t h e  valence band i n  group II-VI compounds. The 
r e l a t i o n  i s  der ived empi r i ca l ly  and i s  found t o  be  
i n  good agreement with t h e  l i t e r a t u r e  d a t a  on group 
II-VI compounds, 

ACCESSION NUMBER 

This is a unique i d e n t i f i c a t i o n  number assigned t o  each document t h a t  is 
acquired by AIM o r  NASA. 
AIM m a t e r i a l ;  an "N" access ion  number would i d e n t i f y  NASA mate r i a l .  
number t1G8'f immediately following t h e  f fAt l  i n d i c a t e s  t h a t  t h e  a r t i c l e  irlas 
abs t r ac t ed  and announced i n  t h e  1968 I n t e r n a t i o n a l  Aerospace Abs t rac ts ,  o r  
i n  the  case of NASA material, i n  t h e  1968 STAR Bul l e t in .  

The !'Att accession nb ibe r  i d e n t i f i e s  t h i s  as 
The 

STRATEGY 

The following page conta ins  t h e  key words and fonnula used i n  your  search. 
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An example o f  a repark citation is reproduced below, 

Corporate Source 

Contract N 

HC = Hard Copy 
' ELECTRON MF = Microfiche 

:CELECTRON DENSITY GAS 
%AS LASER HELIUM HETERODYNE 

Indexing Terms OPERATION 
::OPTICAL HETERODYNE 
):PLASMA DYNAMICS 

SYSTEM 
UNCLASSIFIED REPORT 

Subject Category in which announced 
in STAR 

STAR Issue No. f o r  year accessioned 

. ACCESSION NUMBER: This is a unique identification number assigned 
to each document that is acquired by NASA or AIM. The "N" 
accession number identifies this as NASA material. An ',A'' accession 
number identifies A I M  material. 

The number ''67" immediately following the "N" indicates the 
article as having been abstracted and announced in a 1967 STAR 
Bulletin, or for A I M  a 1967 International Aerospace abstract. 
The iines at the very bottom of the citation shows that this report  
is listed under subject category 16 of issue Number 2 of year 1967. 

CONTRACT NUMBER: This is the Number of,the NASA Contract which 
authorizes this research. 

4 - 2 8 - 6 7  
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(Appendix f o r  Ci ta t ions-cont inued)  

COWORATE SOURCE: This  i s  t h e  f i r m  which did t h e  research repor ted  
i n  t h i s  c i t a t i o n .  

C TERMS: These are t h e  keyword terms under which t h i s  
n is  l i s ted  on t h e  magnetic t a p e s ,  The a s t e r i s k s  i n d i c a t e  

subject headihgs i n  t h e  STAR B u l l e t i n  under which the  c i t a t i o n  is 
bisted,  

PRICE: This is  the price a t  which ysvr can ~~~~~~~~ copies of t h i s  
report from the sale 
acquired through WV:s o p K i C e S  iA.tX! l iStE2 on t h e  f i rs t  page 
of t h i s  r e p o r t .  

i, 
gency. These prices do n o t  apply fax copies 

SALES AGENCY: Copies sf t h i s  r e p o r t  c i t e  bought from t h i s  
source for t h e  p r i c e  e x p l a i n e  above, Th course be acquired 
through WES 

STRnTEGY 

The page following this one contains the key words and the 
formula used i n  yousc search. 

The p e r i o d  (.) means "and, I' t h e  p l u s  s ign  (I-) 
means "or," t h e  minus s i g n  (-) means "exclude." 
Thus i f  A = Epoxy, B = Bonding, and C = Coating, 
t h e  s t a t e m e n t  A.B-C reads " C i t e  all documents 
i3dexed under epoxy - and bonding, b u t  excluding 

c a l l  articles t h a t  are also indexed under coating." 
. >  

, \  



N E S T E R N  R E S E A R C H  A P P L  SCAT I O N  C E N T E R  

S E A R C H  N U M R E I ' I  S 1112 

(Strategy Used) 
AIRCRAFT A C T U A T O R S  
SIJARTZ 2 9  FEB 48 

THE F O L L O W I N G  TEi?MS WERE S E A l i C H E D  

L A B E L  W E I G H T  TITLES S E A R G H f C  

A 
H .  
C 
D 
E 
F 
G 
H 
1 
J 
M 
N 

10 
10 
10 
10 
10 
9 
9 
1 
I 
1 

F L A P  CONTROL 
ACTUATOR 
C A R T R I D G E  ACTUATED D E V I C E  
HYDRAULIC A C T U A T O R  
S E R V O A C T U A T O R  
F L A P  
'WING , F L A P  
SUPERSONIC T R A N S P O R T  
SUPERSONIC C O M M E I i C I A L  A I R  T R A N S P O R T  / S C A T /  
SUPERSONIC A I R C R A F T  
S A T E L L I T E  
SPACECRAFT 

THE M I N I M U M  A C C E P T A B L E  WEIGHT IS 10 

' T t i E  MINfMlJ IU!  LGGXCAI-  REQUIREMENT FOLLOWS 
PERIOD f. i  MEANS A N D  
PLUS ( + I  MEANS O R .  
M I N U S  4 - j  M E A N S  MOT 



WESRAC Search I n f o r m a t i o n  Shee t  

Client : 

Address : Date Results Needed: Mar. 10, 1968 

Date of Request: February 15, 1 

Phone : 

Contract No.: 42 Search No. : 171 

Client's Representative: 

F i e l d  of Question: Auxil iary Systems 

Question : 
I d e n t i f y  and produce r e fe rence  l i t e r a t u r e  on f l a p  ac tua to r s  
f o r  high temperature app l i ca t ions .  

Characteristics: (Include desired and acceptable limitations, etc.) 

Actuators  f o r  f l a p s  on high speed (high temperature) 
, aircraft  such a s  an SST. 

List d e s c r i y t i v e  terns er,d symnyms which ind ica te  p s s i b l e  subject 
headings and/or search areas:  

' Aircraft 
Actuators  
Servomechanism 
Temperature 
Hydraul ic  Systems 

€leaf: Resis tance 
Flap 
SST 
Controls  

WESRAC's Representative: 111 

Meeting Date: February 2 6 ,  196s 

Present: Mise. : 

By: Date: February 27, 1968 


